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EXPERIMENTAL STUDY OF CHILDREN’S PREFERENCES 
AND USE OF BLOCKS IN PLAY* 


Department of Psychology, Carnegie Institute of Technology 


KENNETH E. Moyer ann B. von HALLER GILMER! 


A. INTRODUCTION 


A review of the literature in the area of children’s play with blocks shows 
a dearth of experimental studies. Hulson (7, 8), in a study of the free 
play of 10 four-year-old children for 18 different kinds of play materials, 
found blocks held first rank in terms of number of times chosen, number of 
minutes used, persistence in use, as well as in terms of social values. In a 
study of 24 additional children, he found that the chief activity with the 
blocks was building; other activities included knocking down, carrying, and 
piling them. Of six block shapes used (various sizes of bricks, cubes, and 
pillars) the 4” x 2” x 2” brick held first preference. Hulson also found 
that the number of blocks at home and the amount of their use seemed to 
have little relationship to their popularity of use at school. Van Alstyne 
(17) found that blocks ranked high in choice among 25 different play ma- 
terials for preschool age children. Cockrell (3) and Gutteridge (6) found 
blocks to be of only intermediate rank among preferences of play materials 
in a free choice situation. Vance and McCall (18) found blocks low in 
preference of preschool children when determined by the method of paired 
comparison of pictures. Bott (2) found large blocks ranked higher in fre- 
quency of use with nursery school children than did small blocks. Farwell 
(4), in a study of kindergarten, first and second grade children, found that 
girls ignored block play when given opportunity for sewing; boys always ` 
chose the blocks. Updegraff and Herbst (16), in a study of the social be- 
havior of two- and three-year-old children, found that coöperation behavior 
occurred more frequently during play with clay than during play with blocks. 
Krötzsch (10) observed the development of block ‘balling in r e 
from the age of two years, eight months through five years, ave gop He 
found that at first a building concept in the child did me ee a a 
of blocks being completely without plan. This stage was ews y one 
3 i e and shape, carefully placing 
in which the child chose blocks according to siz 


— sats , 1954. A 
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them in a row side by side or in a pile. Purposeful building came as a third 
stage through attempts to imitate forms in the environment. Finally, the 
child devised his own creative structures. The development of space form- 
ing went through four steps: the use of a single block as an entire structure, 
building walls, enclosing space in the form of ground plans, and roofing 
or covering of space. The child showed an increasing emphasis on symmetry 
until he reached the stage of purposeful building. 

Bailey (1), using the method of equal appearing intervals, had 100 adults 
rate photographs of the block constructions of 44 nursery school and kinder- 
garten children. She found that with increasing age the child tends to 
develop an increasing ability to plan and carry out a plan, design symmetri- 
cally, and place blocks more carefully. Guanella (5), in a study of 66 chil- 
dren, aged one through six years, observed that in the beginning the manipu- 
lation of blocks seemed to require little more than motor skill and hand- 
eye coérdination. Gradually kinesthetic and visual impressions were ac- 
quired that formed the foundation for more mature uses of blocks. At 97 
weeks of age, hand-eye codrdination played a large part in the use of blocks. 
Language began to function around 110 weeks. As buildings became more 
complex and detailed, so did language. She concluded that the use of blocks 
depended in large measure on the devel: 
jects. 

Typical of the writings on the values of blocks in the classroom are those 
of Layman (11), Salisbury and Ivey (13), and Tarrants (14). Trace (15) 
and Johnson (9), in their books on block building, describe and show pic- 
tures of the many kinds of Structures children make with blocks, 


opment of space relations in the sub- 


B. STATEMENT or PROBLEM 

For the most part the studies of children’s use of bl 
ported in the literature have been confined to descriptive 
investigation deals with a quantitative study of the preferences of preschool 
age subjects of block shapes and sizes for play in a relatively non-distr. 
situation, the frequency of individual block usage, and iia 
attention spans. The study includes an analysis of the bl 
built by children in the three-, four-, and five-year-old bra 
mine if there are differences in block play relative to age. 


acting 
asurement of 
Ock structures 
ckets to deter- 


A total of 87 chil 
the three-year age ra 


: 14 boys and 13 girls in 
brackets, equally diyi 


four- and five-year age 


ded as to sex, The children came from families in the 
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middle socio-economic range and all were making a normal adjustment. All 
observations reported in this study were made on one child at a time in the 
laboratory, with only one observer in the immediate vicinity of the child. 
The laboratory playroom was equipped with a rug. The walls were deco- 
rated with nursery plaques, the windows with drapes. The only furniture 
in the room was an observer’s chair and table. Off by one end of this play- 
room was an observation room with a three- by five-foot one-way viewing 
window built into the wall. Behind this one-way window, camera equip- 
ment was installed for taking pictures of the subject and his block building 
in various stages of construction. These Pictures were made by a second 


observer. The laboratory was well isolated from noise and other distrac- 


tions. 

Each subject was picked up from his home and brought to the laboratory 
by one of the observers, who first spent enough time with the: child in. his 
own environment to get acquainted with him and establish rapport. The 
child was then taken to the laboratory and allowed to explore the play en- 
vironment. When it was apparent that he was at ease in the situation, the 
observer introduced a set of 300 blocks placed in a random pile in the center 
of the room. The observer then asked, “Would you like to play with these 
blocks while I do some work over here?” 

From this point on during the block play session, the room observer made 
a complete record of everything the child did or said, and did not initiate 
any conversation with the child until after he had finished a block building 
task. If by this time the subject had not named the structure he had built, 
the observer said, “Tell me about what you built.” The observer would an- 
swer questions specifically directed at her, but in a friendly way tried to 
discourage conversation. At no time did the observer play with the child. 
If the subject requested help with the block building, the observer simply 
told him she was sure he could do it himself. 

The length of time the child played with the blocks was taken by stop 
watch. The play session was terminated when the child left the blocks for 
a period of one minute. An arbitrary time limit of 45 minutes was set for 
the termination of any play session. The second observer stationed behind 
the one-way window took still pictures of each step the child made in his 
block building. ; 

= aie had available the same assortment of 300 unpainted yellow 


pine wooden blocks of 10 different shapes and sizes, 30 of each kind. For 
ere similar to those recommended by Trace (15) 


block: 
ee The blocks included: flat rectangles (9” x 


for nursery and classroom use. 
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6” x 1%”), square blocks (2144” x 24” x 1%”), short blocks ia" x 
214” x 1%), long blocks (9” x 234” x 1%”), thin long blocks x 
214” x V4"), square pillars (414” x 114” x 116”) round pillars (43⁄4 x 
1%”), arches (434” x 24%” x 11%”), half-circles (274” x 116”), and tri- 
angles (3%6” x 114" x 16”). 


D. REsULTS AND Discussion 


The results of this study show that three-, four-, and five-year-old children 
had rather consistent preferences in choice of block shapes and sizes for use 
in building construction. Each age group showed first preference for the 
“flat rectangle” and second choice for the “arch.” There was some degree 
of consistency among the three ages for the “long block” and “thin, long 
block” as third and fourth choices. The block chosen least by each of the 
three age groups was the “triangle.” There was no consistency in pref- 
erence, or lack of preference, for the other block shapes from age to age. 

The frequencies of different block uses are given in Table 1. The first 
column shows the mean number of each of the 10 types of blocks drawn from 
the supply pile of 300 blocks and used in block play. These data are tabu- 
lated by ages. The second column of this table shows the mean number of 
uses and reuses of any given block. For example, a child might select four 
“flat rectangles” for his first structure. For the second structure he might 
take two more flat rectangles, and reuse one from the first structure. Thus 
he would have drawn, would have used and reused seven “flat rectangles,” 
The third column of Table 1 shows the number of children not using any 
of the given blocks. The last column tabulates the number of childre 
all 30 of any given block. 

Table 2 presents a summary of the mean number of structures built 
the mean number of blocks used in the building in relation to age. The 
older children made more structures. However, as can be seen from Table 2 
there was a decrease in the number of blocks used per structure by the five- 
year-old group. None of the differences between age groups show 
table were found to be statistically significant from 
for the mean number of “name” 
were found for any of the data. 

There was a greater variety of n 


n using 


and 


n in this 
a straight line save those 
structures. No significant sex differences 


ames given the structures by 
children. Three- and four-year-olds gave a total of 34 3 

names, respectively, to the structures they had made, The five-year-olds 
gave 5+ names to their structures. The names given more frequently by all 
three ages were “house,” “tunnel,” and “bridge.” : 


the older 
and 38 different 


pae 


TABLE 1 
Inpivipuat BLocks Usep AT DIFFERENT AGES 

Mean number Mean number Number children Number children 

blocks drawn uses and reuses not using using all 30 of 
and used of blocks given block given blocks 

3Yrs.  4Yrs. 5 Yrs. 3 Yrs. 4Yrs. 5 Yrs. 3Yrs. 4Yrs. 5 Yrs. 3Vre 4Yre. 5 rs. 
Flat Rectangle 9.9 16.0 12.0 14.1 23.1 19.5 4 1 1 3 9 6 
Square Block 24 4.6 6.3 3.1 6.3 6.3 11 12 11 0 0 1 
Short Block 4.9 5.1 4.0 8.2 7.0 4.3 6 8 12 1 0 0 
Long Block 7.2 7.8 9.2 11.6 10.4 13.1 4 3 5 1 0 i 
Thin Long Block 6.1 8.5 75 9.7 10.9 10.2 3 3 5 2 0 1 
Square Pillar 4.6 5.2 6.6 6.7 8.0 9.0 i 13 10 1 1 1 
Round Pillar 3.7 7.0 5.6 4.7 9.0 7.6 5 5 9 0 0 0 
Arch 8.6 9.2 10.1 12.4 12.0 16.0 2 5 2 0 2 0 
Half-Circle 5.3 4.9 5.5 7.2 6.8 9.5 5 7 6 0 0 0 
Triangle 2.3 24 3.5 2.7 3.6 4.5 8 9 10 0 0 0 
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The mean attention spans in minutes were 22.3, 25.3, and 28.8, respec- 
tively, for the three-, four-, and five-year-old subjects. These times scores 
for play with the blocks are lower than the mean attention spans of the 
same aged children obtained by Moyer and Gilmer (12) for experimentally 
designed toys. It should be pointed out, however, that the toys had been 
designed and redesigned to obtain “maximum holding power” whereas 


the blocks used in this study had not been redesigned for the purpose of in- 
creasing the attention spans. 


TABLE 2 
AGE DIFFERENCES IN CONSTRUCTION 
ara: 4 Yrs. $ Yrs 
Mean Number Structures Built 4.2 SA S7 
Mean Number “Name” Structures 2.8 3.2 4.9 
Mean Number “No-Name” Structures 1.4 1.9 0.8 
Mean Number Blocks Used in All Structures 54.2 70.7 70.9 
Mean Number Blocks Used per Structure 22.2 22.3 19.7 


Of the structures built by the children it was evident that there were a 
larger number of symmetrical designs made by the older children and the 
blocks were placed with more care. However, the structures made by some 
three-year-olds were better in design than those made by most of the hidi 
in the five-year age range. There was just as much random piling or stacking 
of blocks by the older children as there was among the younger ones. It 
was impossible to judge with any degree of accuracy what types of struc- 
tures were made by what age subjects when judged only from photographs. 

Our data do not support a contention that there are “Stages” (related to 
age) in the selection and use of blocks in building. It may well be true that 
any one child passes through various stages from planless selection, to choos- 
ing blocks on basis of size and shapes, to purposeful building as Kratz h (10) 
described, but we did not find from our cross-sectional studies that hi 
was any more “planless selection” of blocks at three years of ape bes sat 
Was at five years. The three-, four-, and five-year-olds showed co atena 
in first, second, third, and fourth choices of blocks. We found aa 
olds who would use a single block as an entire structure, but s dil fone 
and five-year-olds. We found the younger children diog blo ts pa 
same size and shape, placing them in tows or piles; but the ofthe on the 
did likewise. Individual differences in the design of structure i Pee 
great within any given age bracket as the differences {f i ae T 
different age groups. aes eteen: ie 


Our interpretation is that the children’s choices of blocks for building 
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were made on the basis of their utility rather than because of some aesthetic 
appeal. The “flat rectangle” rated first choice at all ages because it was 
useful in making floors, walls, and roofs, and provided good support for 
other blocks. The “triangle” was preferred least because its utility was 
limited. It is interesting to note that most commercially available block 
sets do not include “flat rectangles” but do include a generous supply of 
“triangles.” In assembling a useful block set, consideration should be given 
not only to the selection of blocks according to size and shape, but also to 
how well the blocks work out in combination for building. 


E. SUMMARY AND CONCLUSIONS 


For the most part previous studies of children’s use of blocks in play 
have been confined to descriptive observations. This investigation deals with 
a quantitative analysis of the preferences of 87 three-, four-, and five-year-old 
children for block shapes and sizes used and reused in building construction. 
It was found that the subjects’ preferences for blocks were not related to age. 
Whereas it has been contended from longitudinal studies that children pass 
through “stages” in their selection and use of blocks, our cross-sectional 
studies do not indicate that this is necessarily related to chronological age. 
Three-year-olds made their selection and use of the blocks in essentially the 
same ways as the older subjects. Individual differences in the design of 
structures were just as great within any given age bracket as the differences 
found between the different age groups. We interpret that the subjects 
preferences for block shapes and sizes were made on the basis of their utility 


in being combined together for building. 
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THE EFFECT OF TIME ON SPONTANEOUS ALTERNATION 
IN THE RAT* 


Department of Psychology, Michigan State College 


ALLEN D. Carvin, R. E. Scnurz, anp L. THomas CLIFFORD! 


A. INTRODUCTION 


Although Tolman (21) and other early investigators noted that rats 
showed a tendency to alternate in free choice situations, the first systematic 
investigation of this phenomenon was made by Dennis and his associates 
(2, 3, 4, 24) in the thirties. During the next decade only a few studies ap- 

22, 23). However, recently there has been 


peared in the literature (8, 9, 22, 
a resurgence of interest, and a number of provocative experiments (6, 10, 


11, 12, 13, 14, 15, 16, 17, 25, 26) have appeared. 

Concomitant with the renewed interest in experimentation on the problem 
of alternation, a number of theoretical models to explain this and other 
ve been published. These explanatory models range 
oratory drive (12) and Glanzer’s stimulus satia- 
ations such as those proposed independently 


related phenomena ha 
from Montgomery’s expl 
tion (7) to neo-Hullian explan 
by Zeaman and House (26) and Saltz (18). 

Almost all the experimenters working in this field have recognized the 
importance of time in relation to the tendency to alternate, and the various 
theoretical models mentioned above have also taken temporal factors into 
account. However, in the opinion of the present ama fatale crucial 
relationships have not been adequately women k oni eee 
is designed primarily to study the effect of ane trial a it sr lt 
experimentally controlled temporal variations on spontaneous 2 a 
in the rat. 

ARATUS AND PROCEDURE 

proximately 90 days old, from 
College Psychology Animal 
o Ss were discarded. 


B. APP. 


The Ss were 36 male naïve albino oa 
i Michiga a 
the colony maintained by the Michigan esp 
Laboratory. During the course of the exper 
e on October 2 
from the M 
r his assistance in the collection of the 


1954. 
isean State College All College 
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One was eliminated because of an error made by an E, and the other be- 
cause of illness. A total of 34 Ss completed the study. 

‘The apparatus consisted of a hollow square maze with a straight alley, 
12 inches long, leading from the start box to the choice point. The arms 
were 13 inches long and extended forward for 3 inches at their extremities 
andeturned inward again for 13 inches to meet at a common entrance to the 
goal box. The start box was 8 inches long by 714 inches wide, and the goal 
box was 17 inches long by 734 inches wide. The alleys were 414 inches 
wide with walls 414 inches high. Guillotine doors were so placed that 
it was possible to block off the start box, goal box, and either side of the 
maze. 

The Ss were divided into two groups. Group I consisted of 20 Ss. These 
Ss were maintained on a 24-hour feeding schedule for 10 days previous to 
the experiment during which time they were handled and fed in the goal 
box. On the first day of the experimental trials one arm of the maze was 
blocked off and the S was allowed to run down the maze to the goal box 
where it received Purina dog mash as a reward. S was allowed 15 seconds 
in the goal box before being returned to the start box for another trial. 
Each $ was given 10 trials per day and then returned to its home cage where 
it was fed nine grams of Purina checkers and kept on approximately a 24- 
hour hunger drive throughout the experiment. Half the Ss had the left side 
of the maze blocked and half the right. The Ss were assigned to the condi- 
tions randomly. The same side remained blocked for any particular § 
throughout the experiment. During the first few trials it was occasionally 
found necessary to poke an S with a piece of wire, but this was termin 
early in the training, and by the time of the test trial all the Ss 
freely and rapidly. On the first trial of the fifth day, 
trial, the door of the previously blocked side was 
to go in either direction at the choice point. wi Bpen: and was fee 

Group II originally consisted of 16 Ss; however, two were discarded for 
reasons mentioned previously which gave us an actual N of 14. T if- 
fered from Group I in that the p key dif 

p t they had only one trial per day for 40 d 
On the 41st day the door of the previously blocked sid oe 
free choice was possible. P ee Ened ard a 


ated 
were running 
the 41st experimental 


C. RESULTS AND Discussion 
The results for the two grou i 
s ps on the test trial are i 
1. The Group I Ss’ tendency aa i Table 


to choose the previous] 
Ls ' y blocked all 
significant beyond the 5 per cent level using the two-tailed binomial ont 
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sion. Group II Ss showed a very slight and statistically insignificant tend- 
ency to prefer the unblocked alley. 

Our findings can be handled quite nicely by utilizing Hull’s constructs 
and Spence’s generalization gradients. It will be assumed that the reader 
is familiar with the Hullian system as space prevents us from defining in 
detail the symbols used in our discussion. We will analyze the results for 
each group separately and then make some comparisons. 


TABLE 1 
Number OF RATS ALTERNATING ON Test TRIAL 
Alternating Non-alternating 
Group I 15 5 
roup é : 


Group II 


Each time a Group I S ran down the alley it acquired a unit of sHr, 
Since the trials were closely massed, a good 
On the test trial when the door was re- 
cked path, sHr and sIr generalized from 
the previously traveled side to the new side. Figure 1 presents for Group I 
hypothetical generalization gradients similar to the ones postulated by Spence 
(19). Since D was held constant, in order to determine the relative prob- 
ability of response to the two respective sides we simply subtract the sIr 
from the sHr (disregarding Ir because there was a 24-hour interval be- 
tween the last experimental trial and the test trial). The probability of 
response for the “old” previously unblocked alley and the “new” previously 
blocked alley is represented by their respective portions labeled pin oe 
Since the p value for the new previously blocked alley ieee t a at 
of the old previously unblocked alley, we would yee the ere s to 
choose the new alley. These expectations were © course supported by our — 


findings. 
Our analysis for Group II es 


a unit of Ir, and a unit of sIr. 
deal of Ir and sIr was built up. 
moved exposing the previously blo 


parallels that made for Group I, 


i i i here was 

ial diff i acing of the trials. Since t 
the one crucial difference being the spaci rom 
a 24-hour interval between trials, only a small paie X a 
be acquired. Figure 2 presents the generalization gradi hsr 3 
The sHr gradient is the same as the one for Group I presented in Figure 


to the spacing of the trials 
sant it sS ronounced due l 
oe sl os sie the p value for the two alleys in 
eri are very similar. We would expect then 
t they 4 J 


Jd respond more OF less randomly. These ex- 
‘ou 
d by our results as noted above. 


sentially 


mentioned previously. 
this situation we find tha 
that the Ss of Group II w 


pectations were also supporte 
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Although our explanation handles the empirical findings nicely, one obvi- 
ous objection can certainly be legitimately raised. The points on the gen- 
eralization gradients were assigned after the data had been collected ; there- 
fore, couldn’t we have handled any results we obtained by merely shifting 
the shape of our gradients or putting in our points at a different place in 
the curve? We actually had made our predictions before the experiment 
began, but that is incidental. The important facts as far as we are con- 
cerned are (a) using Spence’s gradients enables us to explain our findings, 


EXCITATION GENERALIZATION GRADIENT 
=— INHIBITION GENERALIZATION GRADIENT 
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FIGURE 1 
LIZATION GRADIENTS FoR Group I 


HYPOTHETICAL GENERA 


and no other contemporary theoretical model which has appeared 
literature can do so. (b) By using these gradients 
sumptions mentioned earlier we can reconcile seemingly discrepant findings 
reported by other experimenters. (c) New Predictions flow from our model 
which are in direct contradiction ntemporary theorists 
and will allow us to determine empiri our explanation. 

The above three Points, (a), (b), and (c), cannot be left Standing alone 
and unsubstantiated. In the interests of clarity, we will Present our evidence 
for each of them separately, 

In point (a) above we ma 
cal model could adequately 
glance at these models will s 
an “exploratory drive” 


in the 
and the Hullian as- 


intained that no other con 
account for our results, 

ubstantiate our claim. M 
to handle spontaneous altern 


temporary theoreti- 
We feel that a brief 
ontgomery has posited 
ation. One of Mont- 
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gomery’s basic postulates is as follows (13, p. 50): “It is postulated that 
after a period of exposure to a stimulus situation, the strength of the ex- 
ploratory tendency evoked by that situation recovers during a period of non- 
exposure.” Montgomery goes on to state (13, p. 56): “The data confirm 
the postulated relation between strength of exploratory tendency and time of 
nonexposure to a stimulus situation: both groups showed complete recovery 
in amount of exploratory behavior after a 24-hour rest period. Thus, 
strength of exploratory tendency decreases during a period of exposure to 


EXCITATION GENERALIZATION GRADIENT 
=— INHIBITION GENERALIZATION GRADIENT 
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FIGURE 2 
ERALIZATION GRADIENTS FOR GROUP II 


HYPOTHETICAL GEN 


1 H ” 
a simple maze and recovers during an ensuing period of nonexposure.” If 


the imbalance in “exploratory drive” created by exposure to a particular 


stimulus condition disappears in 24 hours as predicted by Montgomery, 
d have performed randomly. Instead of 


then our Group I animals shoul lom astes 
course they chose the previously blocked side at a statistically significant 
level indicating considerable carry over after a 24-hour interval. The in- 
ability of Montgomery’s model to handle our findings raises serious question 

as to the scope of its application. o S 
Glanzer attempt to handle spontaneous alternation in terms of “stimu- 
The crux of his exposition is presented as follows (7, p. 
ains perceiving 4, the 


As long as an organism rem: 
A at a given moment (that is, the 


t lost ii), is an increasing 


lus satiation.” 
259): “Corollary I. 
amount of stimulus satiation it has to 
total amount developed i minus the total amoun 
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negative exponential function of time. Corollary 1. When an organism 
stops perceiving 4, the amount of stimulus satiation it has to Aata given 
moment is a decreasing negative exponential function of time , In Glanzer’s 
Table 1 (7, p. 260) he presents us with a method for obtaining values for 
stimulus satiation as follows: I, = 100 e—(#-) (where z is the number 
of moments since the appearance of the stimulus). Since our Group I Ss 
spent approximately four minutes in the stimulus situation, we used minutes 
as our temporal unit, and utilizing values presented by Glanzer we find that 


at the end of four minutes exposure time to the stimulus an § would have 
155.3 units of stimulus satiation. 


and after only four minutes of 
dropped to 2.9. After a 24-hour 
of a unit of stimulus satiation (a 
leagues from the mathematics d 
me that it would take 622 zeros 
arrive at a positive integer). 

specific limen for stimulus satiat 


We remove S from the stimulus situation 
non-stimulation §’s stimulus satiation has 
period an animal would have 100 e—1439 
figure so infinitesimal that one of my col- 
partment, Professor Leo Katz, informs 
beyond the decimal point before you even 
Glanzer has unfortunately not stated the 
ion to be effective, but it seems highly un- 
likely that he would assume that 100 e-1439 of a unit of stimulus satiation 
for one alley would be enough to force S to choose another alternative. Such 
an assumption reduces the model to absurdity for an S exposed to a given 
stimulus situation for a split second would build up enough stimulus satia- 


Of course these numbers 


to the stimulus situation, 
rationale for the model and leads 
to so many difficulties in the handling of other findings that the value of such 
manipulations is difficult to perceive, 

Saltz (18) has constructed “A Sin 
gression, and Other Phenomena.” 
treated briefly by Saltz is spontan 
lar to ours in that both make use 
ever, Saltz does not use the Hulli 
stead he has inhibition developing 
developing on rewarded ones, 
not account for our findings 
handle an experimental situati 


erally interested in spontaneo 
able deficiency. 


gle Theory for Rem 
One of the “other ph 
cous alternation, § 


iniscence, Act Re- 
enomena” which is 
altz’s model is simi- 


on non-reward 
Actually one cann 


oad enough to 
as only periph- 


on such as ours, 


f 
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which we are going to quote we feel that he himself has indicated the in- 


adequacy of his own position. He states on page 164: 

imals are given two alternative paths 
of equal length, both paths ending in reward, the animals will show 
a greater-than-chance tendency to avoid the path chosen on the pre- 
ceding trial. The longer the paths are made, the stronger the alterna- 
tion tendency becomes. This is a reasonable result, in terms of the 
theoretical model presented above. Delay of reward is a point along 
the reward-no-reward continuum. In fact, any response is eventually 
followed by some reward, though this reward may not arise until hours 
after the response has been made; in such a situation the reward may 
probably be considered as not effective for reinforcing the particular 
a choice point followed by a long path to reward 
bition accruing to the path chosen; if the two alter- 
native paths are similar in appearance at the choice point, both the 
arding and inhibiting properties of the chosen path will generalize 
nored path. Since inhibition generalizes less than 
ly ignored path will have a greater E-I strength 


ted path. 


Dennis (2) reports that when an 


response. ‘Thus, 
should result in inhi 


rew 
to the previously ig 
reward, the previous 
than the previously selec 
d valuable deduction. Unfortunately Saltz’s belief that 
he longer the paths are made, the stronger the alterna- 
is in error. Dennis’ actual findings were as follows 


An interesting an 
Dennis reported T 
tion tendency becomes” 


(3, p. 308): 
at was first given 24 pairs of trials on the sim- 
In Group * ign Of these $2 per cent were 


it, yielding 480 possible alternations. ; 
Leal ie te feet of goal pathway were added and 6 pairs of 
. 


i 24 feet of pathway were employed and 5 pairs of 
as ee ie, Finally the goal path ae of 38 ett 
pathway and 14 pairs of runs were required of eac beg : 

of alternation for these trials were respective y 72, 78) an 
Se lee words, the time required for running a at — 
pathway plus the interval needed to carry the anima or te gate 
ing point, did not appreciably affect the influence of the r: 


upon the second. A s : 
: vere in accord with his 


i he reported V 
Since, Sales felt that ai merece! findings were not at all what Saltz 


model, and since the actual exper! F ne need for some gee pe sts 
i i ate 
thought them to be, this seems to indica ; vaso) 
s neous alternation 1S 
in his theoretical conceptions at Jeast as far as sponta 
concerned. 
Zeaman and his associates (17, 25; 26 
construct of Ir to explain spontaneous 4 
selves noted, they encountered considerable 


) have attempted to use the Hullian 
however, as they them- 


lternation ; 
They were finally 


difficulty. 
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forced to conclude (17, p. 244): “Reactive inhibition (tired response’) 
principles failed to account for all the data as did a stimulus deyin 
(‘tired stimulus’) theory. A composite of these two views, however, was 
found adequate to account for the findings in a qualitative way. 
is assumed to dissipate within a relatively short period of time, 
course could not explain the performance of our Group I 
showed significant alternation after a 24-hour interval. ; 
Authors such as Glanzer and Montgomery have listed a number of studies 
which they felt could not be handled by “Hull-influenced” response oriented 
theories. We feel as noted in point (b) that our Spenc 
account for all the data now available Pertaining to sponta 
A brief examination of the studies mentioned by 
should enable us to test the validity 


Glanzer (7) lists five studies w. 
counted for by 


Since Jr 
they of 
animals who 


e-type model can 
neous alternation. 
Glanzer and Montgomery 
of our claim. 


hich he felt could not be adequately ac- 
a response oriented theory. The first of these is the study by 
Dennis which we mentioned earlier 


in another context. Glanzer states 
(7, p. 258): 


Spontaneous alternation from 
unit to unit of a multiple-unit maze. That is, they did not go right- 


a four-unit maze, but showed 


e first trial 
This finding is in direct 


should follow from a theory in 
terms of the response. 


ice points in a multiple unit 
maze that the trial by trial alt i i 

maze broke down, ++. they 
left-right-left within unit maze, b 


hoices at 
to what Dennis reports. 


a multiple unit disc 
fied by Calvin and 
run on such app 


The second study mentioned by Glan 
Glanzer states on p. 258: 


did not go right- 
ut showed instead 
a given choice point” 


Moreover the confounding 


of variables involved in rimination ap 


Spence (20) and veri 
analysis of experiments 


difference between the two possible re- 
Sponses at the choice point did not affect the amount of 
alternation. A Y maze with a s; 
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a choice between two practically identical responses, elicited as much 
spontaneous alternation as a Y make with a wide angle of separation. 
If the response were the key to spontaneous alternation, then differ- 
entiating the response should result in more alternation. 


Glanzer is correct as far as he goes; however he neglects to mention two 
facts. First, Jackson had found that when he increased the angles on two 
wooden strips (laid across a Lashley jumping stand to allow the animals 
to walk across rather than jump) alternation increased from 8 per cent to 
28 per cent. This prompted him to run the animals in the Y mazes with 
various angles of separation mentioned by Glanzer. It is true, as Glanzer 
stated, that Jackson found that the angular separation made no difference 
in the amount of alternation; however Glanzer seems to have overlooked 
the reason for this as reported by Jackson as follows (9, p. 259): “The rats 
alternated in over 90 per cent of the trials irrespective of the angular separa- 
> With alternation over 90 per cent in the case of Jackson’s smallest 
f course be impossible to achieve any marked differences in 
alternation due to angular separation. Recently a more sensitive test of 
a related hypothesis was conducted by Zeaman and Angell (25) with results 
which seem to conclusively demonstrate the existence of a strong relationship 

3 ere ation. 
eo if ee Oe hel is one conducted by Zeaman and 
woe a oe ane states a p. 258: “Zeaman and House (23), using a 

ouse forced trials followed by a free trial, and Walker (2), 
oe trials, found that rats showed spontaneous alterna- 
n an hour between trials. bees Parine o 
: a active inhibition w ich is ordinarily 
agree with expectations on da e ia DI N S E 
assumed to dissipate within a p MIS not only account Sor hie findings 
hich does ne but we would predict them beforehand. 
e, and V i by Wingfield. Glanzer states on page 
i t human subjects showed more spontane- 
differed in color than of lights that 
o consideration of the subject’s 
Although our model pri- 


h sub-human behavior, because of the complications 
sub-humé 


marily concerns itself wit! ses, WE Mot only take into account 
a s stimulus similarity will 


introduced by mediating responses, i bce 
i iffer S at con : 
stimulus differences, we state under W ye ets (See the 


i ai rev 
promote alternation and when 1t will act to P 


discussion of point (c) below.) 


tion.’ 
angle it would o 


procedure of ten 
using simply two 
tion with intervals greater tha 


concept of sIr w 
of Zeaman and Hous 

The fourth study is one co 
258: “Wingfield (21) found tha 
ous alternation in choice of lights that 
were the same. Something in addition t 


oe 
i ng. 
responses seems to. be demanded by this finding 
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The last study discussed is one by Dennis (3). Glanzer remarks on 
p. 258: “Dennis (5) varied the amount of work for rats running a maze by 
increasing the length of the final section from zero to 38 ft. but found 
no change in the amount of spontaneous alternation. It would seem reason- 
able to expect that the reactive inhibition from the added run of 38 ft. 
should dwarf the effects of reactive inhibition from t 
turning right or left.” In this study two factors w 
opposition to one another. The factor of increased w 
should have operated to increase alternation: 
tance would act to weaken 


he momentary act of 
ere operating in direct 
ork in the longer maze 


the sIr connection because of the corresponding 
uli and the cessation of 
e alternation tendency. Because of the 
it is impossible to make a clear-cut pre- 


h we have discussed above, certain “place alter- 
have been offered as evidence against theories 
ucts to explain alternation, Although these 


» €g., left towards 
ange the experimental setup 
ues are placed on Opposing sides, i.e., the hypo- 
above might have his maze rotated so that the 
east wall of the room is on the right. If the animal goes to the right then 

If he goes to the left this ; : 


t on a white alley and 
alley on the left, and 


nating turns while if he goe 
to be place alternation, Although the ma; 
ported varies from study t 


significant amounts, 


around when a res 
forth “not doing” 
or stimuli traces f 


ponse ceases and [; is redu 


K 
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stimuli such as the east wall or white alley also acquire sIr properties. ‘Thus 
one would expect both place avoidance and turn avoidance when the ex- 
perimental conditions are arranged in the manner mentioned previously. 
Whether place avoidance or turn avoidance will dominate depends of course 
on the particular experimental setup utilized. 

Rothkopf and Zeaman (17) investigated some of these factors in a com- 
prehensive experiment referred to previously. They actually report on four 
separate experiments which unfortunately space does not permit us to ana- 
lyze in detail. We have selected Experiment One because it seems most 
t relevant to the point at issue. Rothkopf and Zeaman divided their Ss into 
three groups. The Ss in the FN group were forced in one direction and 

then on the free choice trial the new arm was of a different brightness. The 
Ss in the FF group were forced in one direction, and then on the free choice 
trial both the previously blocked arm and the new arm were of the same 
brightness. The Ss in the NF group were forced in one direction and then 
on the free choice trial the previously blocked arm was of a different bright- 
ness from the forced trials while the new arm was the same brightness as 
the arm used on the forced trials. Our prediction would be that since the 
EN group had both the place avoidance and turn avoidance factors operating 
to favor alternation this group should show the greatest amount of alterna- 
tion. The FF group has only the turn avoidance operating or at least the 
place avoidance factor has been minimized considerably, and therefore they 
D, should show less alternation than the FN group. The NF group: has tura 
avoidance operating for alternation and place avoidance operating in opposi- 


tion to alternation of the turning response thus we would expect the smallest 
ternation to occur in this group. This is precisely what Roth- 


an found, although the FN vs. FF difference was not statis- 


kopf and Zeam 
tically significant. ! 
ing that the greatest amount of alternation occurs when 


amount of al 


Glanzer’s (6) find ; t 
the animal is confined in the alley chosen on the previous trial as opposed to 
confining the animal outside the alley last chosen is of course exactly what 
one would expect when sIr 

To sum up, both place learning and 

. by our model—the amount of each being deter 


Pr followed in each case. 
| me ae o makes the following comment C15, pe 182) 4 


is taken into account. 
d avoidance learning would be predicted 


mined by the particular experi- 


In discussing sIr Montgomery 


Hull’s (2) concept of conditioned in j 
d inhibition is a habit of res 
1 stimuli. 


hibition is more promising. Essen- 
i ditione ting, ie, of not-respond- 
aera Hence, it would transfer 


ing, which is conditioned to externa 
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from one stimulus situation to another in accordance with the principle 
of stimulus generalization. Although conditioned inhibition could ac- 
count for the generalization effects from one maze to another that occur 
on any one experimental day in the present study, it leads to the pre- 
diction that the decrement in exploratory behavior developed in a maze 
on any one day would transfer to the next day. 
explanation, exploratory behavior in this and oth 
(5) shows relatively complete “ 
rest period. 


Unfortunately for this 
her short-term studies 
Spontaneous recovery” over a 24-hr. 


Not only does “exploratory behavior” 
24-hour period, but Montgomery (13) 
that alternation also shows no c 


show complete recovery after a 
and Zeaman and House (26) found 
arry over after a 24-hour interval. The 
we were able to obtain alternation after a 
ntgomery and Zeaman and House did not. 
reason lies in the difference in Procedures uti- 
contrasted with theirs, 


question now arises as to why 
24-hour rest period when Mo 
We feel that the most likely 
lized in our experiment when 
were allowed to explore the maze freely thus brin 
equalization of slr; so, of course it is to be 
be any carry over after a 24-hour interval. 
to build up large equal h 
They forced their anima 


Montgomery’s animals 
ging about a relative 
expected that there would not 


Zeaman and House attempted 
abit strengths to both sides of their single T maze. 


Is for 100 trials to the left and 100 trials to the 
right in the early Part of their experimental Procedure to accomplish this 
Purpose. This built up equally strong sIr to both arms, Since sJr is as- 
sumed to grow in a negatively accelerated manner, after so many trials to 
both sides the added increment would be quite small. With the changes in 
internal and external stimulation which can be assumed to occur with the 
Passage of as long a time interval is not Surprising that the 


sti £ i 

Papaka Spaa w inate the relatively small 

se nary on Previously, in order to show 
aximu our animals to traverse both sides 


of the m i 
rence in procedure which 
24-hour interval, 


to elim 


Predictions which are in 
theorists. A number of 


ial prediction not 


nilari hoices available to the S. 
It is hypothesized (a) that the decre- 


previously discussed concerns the similarity of the c 
Montgomery notes (15; i 129): i 
ment in exploratory 
generalizes to other 
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eralized decrement decreases as the similarity of the stimulus situations de- 
creases.” Glanzer concurs (7, p. 262): “Deduction 5. In the simple two- 
alternative situation, as stimuli differentiating the alternatives are eliminated, 


` spontaneous alternation will decrease.” Saltz takes the opposite position 


when he states (18, p. 164): “The more the two alleys were dissimilar in 
appearance at the choice point, the less generalization of either excitation 
or inhibition there should be between them. Consequently, the alternation 
tendency should be reduced.” Our model makes the prediction that the 
effect of the stimulus similarity of the two choices will be determined by 
the shape and height of the generalization gradients and the relative posi- 
tion of the two choice points on these gradients. For example a glance at 
Figure 1 shows that making a hypothetical choice point more dissimilar, and 
thereby moving it further away from the original choice point, would have 
increased its p value and thereby increased the tendency towards alternation. 
(This of course assumes that the new choice point is not made so extremely 
dissimilar that it moves away from the original choice point on the gen- 
eralization gradients to a position where the generalization effect becomes 
negligible so that the original choice point has a higher value.) 

Figure 2 reveals that in the case of Group II just the opposite prediction 
would be made. Here making a hypothetical choice point more dissimilar 
and thereby moving it further away from the original choice point on the 


generalization gradient would decrease its p value thus decreasing the tend- 


ency towards alternation. f 

Our model thus makes predictions which run directly counter to those 
of other contemporary theorists. These predictions and others which stem 
from our model are being tested in our laboratory at the present time. 


D. SUMMARY 


The present study was primarily intended to a the e of one 
trial a day learning and other experimentally controlle hane aipa 
on spontaneous alternation in the rat. One group tiers S, i: = , was 
given 10 forced trials a day for four days to one Sl fe o Di mike 
maze. Another group, Group I, was given one a . p“ or : 
days. Both groups were allowed a free choice es rs e fora 
showed significant alternation while the Group Ss oe e e 
A model was presented to account for these findings an ‘ e rela aay 
of this model to other contemporary theoretical efforts in this area was dis- 


cussed. 
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THE EFFECT OF CONDITIONED STIMULUS INTENSITY 
UPON A SIMPLE RUNNING RESPONSE* 


Department of Psychology, University of Alabama 


Gerorce E. Passey AND RICHARD G. Possentr? 


A. INTRODUCTION 


Pavlov (10) noted that the size of conditioned responses depended upon 
the intensity of the conditioned stimuli which called them forth. These 
results have been confirmed by many investigators in the classical condition- 
ing situation (7, 9) to mention but a few. These experimenters found that 
the size of resulting conditioned responses is a function of the intensity of 
the conditioned stimulus, but noted nothing concerning the rate at which 
the conditioned response is acquired. 

Hull (8) has included in his Postulate VI a provision for this stimulus 
intensity effect. The unpublished experiment of Hays cited by Hull (8) 
provides evidence for the existence of this effect when response latency is 
used as an index. This finding supplements previous work on response 
size. 

An experiment by Carter (3) dealt with the effects of varying intensities 
of tonal stimulus upon the course of acquisition of an eyeblink response. 
When the number of anticipatory given level of stimulus 
intensity was used as an index of per 
stimulus intensities showed no advantag 


responses for any 
formance, the comparison of various 


e for strong as opposed to weak con- 


ditioned stimuli. 


Baker (1), attempting to ¢ 
stimulus of so low an intensity 
judgment of the subject, found econom, ‘ 
using such a subliminal stimulus in comparison with a Sap 
While this finding has Been questioned (6, 15), it is of interest to note the 


study of Newhall and Sears (10) who, employing finger withdrawal, found 
f rith stimuli near the individual’s threshold. 


the frequency of response greatest W 
(4) have shown for the wink response 


More recently Grant and Schneider r 
a failure of the intensity of the conditioned stimulus to yield a demonstrable 


ondition the pupillary response to an auditory 
as to be below the threshold of conscious 
y in the rate of conditioning when 
s supraliminal stimulus. 


22, 1954. 
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effect for both response strength and strength of conditioning. In working with 
the G.S.R. these same investigators (5) found no demonstrable effect upon 
strength of conditioning, but in a re-extinction series they did find a signifi- 
cant effect upon response strength. Prior to this work separation of these 
performance indices had not been attempted. The work of Perkins (13) 
and Bragiel and Perkins (2) demonstrated stimulus intensity effects for both 
strength of conditioning and response strength, 

In the development of a simple running response antecedent to an experi- 
ment in discrimination learning in rats our Ss were exposed to conditioned 
stimulus intensities of 4, 8, 16, 32, and 64 foot candles. During a 10-day 
learning series the Ss received five trials per day. A plot of the learning 
performance indicated no differences among those groups of animals acquir- 
ing the response under stimulus intensities of 8, 16, 32, and 64 foot candles 
when means of response latencies were used as the indices of performance. 
The group exposed to a stimulus intensity of four foot candles demonstrated 
a markedly greater response latency throughout the 10-day learning series. 
Since the number of Ss involved was extremely small it was not possible to 
assess the significance of this finding. Passey and Herman (11) later demon- 
strated no difference in Tesponse strength for animals trained to a stimulus 
intensity of 64 when compared with a stimulus intensity of 128 foot candles. 


B. PROBLEM 


The present experiment was designed to assess the differences in response 
strength in two groups of pigmented rats required to acquire a simple run- 
ning response under stimulus intensities of 128 and 4 foot candles. Strength 
of conditioning under the two conditions was examined by subjecting the ani- 
mals to an extinction series following initial learning. 


C. Apparatus AND PROCEDURE 

Twenty-four pigmented rats, selected at random 

tained by the University of Alabama, were tr 
tinction of a simple running response, 

plan comparable, except where noted, to t 


from a colony main- 
ained in acquisition and ex- 
An apparatus of floor size and 


a start 
a door was en- 
access to the goal box, The entire 
priate stimulus intensity. All Ss 
br The apparatus was so arranged 
Ctivate a solenoid mech 


box through an 11-inch runway, At the 
countered which, when raised by S, gave 
apparatus was illuminated at the appro} 
were run after 22-hour food deprivation 


that depression of a switch by E would a anism result- 
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mg m simultaneous opening of the door of the start box and setting into 
operation a timing device. Elapsed time was recorded to a precision of .01 
second. Raising of the door separating the runway from the starting box 
by 8 served to interrupt a photoelectric relay terminating operation of the 
timing mechanism. The training consisted of three phases. 


1. Preliminary Training 


A familiarization period of six days was provided for all Ss. For a period 
of 20 seconds S was confined in the start box. During this period the appro- 
priate intensity of illumination was provided throughout the entire apparatus. 
Upon expiration of the period of confinement the door of the start box was 
opened and S allowed to proceed into the illuminated alley way and goal box 
of the apparatus. Half of the Ss were exposed to an illumination of 128 foot 
candles while the remainder were exposed to an illumination of 4 foot can- 
dles, Illumination was provided from overhead by diffusing the light pro- 
vided by incandescent bulbs through tracing cloth and plate glass. The 
Intensity of the illumination was determined by placing an exposure meter, 
especially designed to allow incident light determinations, upon the floor 
of each of the compartments. Excessive heat was removed from the boxes 
Containing the light sources by a ventilating fan. 

On the initial day of training the door separating the goal box from the 


runway was secured in the fully open position. On succeeding days it was 
fth of the distance per day so that on the sixth 


from the completely closed position to 
h of the six days a container of mois- 
he goal box. Access to the appara- 
aily period of 10 minutes. 


lowered approximately one-fi 
day S was required to open the door 
gain access to the goal box. On eac 
tened Purina Lab Chow was placed in t 
tus during this phase was limited to a d 


f the Running Response 


Each S was confined in the start box for a period of 20 seconds, the door 
Opened and § allowed to proceed down the runway to the goal box. If S 
failed to enter the goal box in 90 seconds, the trial was terminated and § 
removed from the apparatus. The trial was scored as requiring infinite 
time. If § entered the goal box within the time limit, the elapsed time was 


i i ime in the goal box durin 
noted and constituted S’s score for the trial. Time in the goal g 
sard was a moistened pellet 


this phase was limited to 65 seconds and the rew = at 
si Purina Lab Chow weighing approximately A gram: Svo ts ee 
given S on each of 15 successive days; 4 total of 75 trials. Individual trials 


Were separated by approximately five minutes. 


2. Acquisition o, 
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3. Extinction Series 


Commencing on the sixteenth day of training, a five-day extinction series 
was given both groups of Ss. All experimental conditions remained con- 
stant with the exception of elimination of the food reward. 


D. Resutts 


Means of the reciprocals of the response latencies for each S during the 
20 days duration of the experiment were selected as the indices of perform- 
ance for examination of stimulus intensity effects upon response strength. 
These data are summarized graphically in Figure 1. An analysis of vari- 


4 4 foot candles o 
3 I28 foot candles e 


MEANS OF RECIPROCALS 
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DAYS 
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ance was performed upon the acquisition data. 
purposes of evaluating the difference between stim 
which for one and 300 degrees of freedom has a 
rence less than .01. We reject the hy 
latency of the two experimental group 
response. 


An F calculated for the 
uli yielded a value of 7.12 
Probability of chance occur- 
pothesis of no difference in response 
s during acquisition of the running 
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An analysis of variance for the extinction data yielded an F of 2.05 which 
for 1 and 100 degrees of freedom has a probability of chance occurrence 
greater than .05. The hypothesis of non-differential performance with re- 
gard to response latency during the extinction series is accepted. 

Analysis of these data, using as an index the number of responses given 
for each series of five daily trials, yields for the data of asquisition an F of 
29.19 which for 1 and 300 degrees of freedom has a probability of chance 
occurrence less than .001. A similar analysis for the extinction data gave 


an F of 19.23 which for 1 and 100 degrees of freedom has a probability of 


chance occurrence less than .001. For this index a significant effect is found 


for both learning and extinction. 


E. Discussion 
rring during the acquisition trials reveal 


the effect of conditioned stimulus intensity. In the presence of the stronger 
conditioned stimulus the Ss respond more rapidly and also more frequently. 
This finding is in accord with the studies of Hays (8), Perkins (13), 
and Bragiel and Perkins (2). It is not in agreement with the work of Car- 
ter (3) and Grant and Schneider (4, 5). It should be noted that the re- 
sponses used by the former investigators were instrumental responses as was 
the present response and that those employed by the latter group were re- 
sponses elicited in the classical manner. . . , 
on-differential performance in 


For the extinction series the hypothesis of n A aes 
regard to response latency was accepted while that for number of resp 


occurring during the extinction series was not. emg ee 
revealed by occurrence versus non-occurrence of the a ai hile re- 
would perhaps be the best measure of strength of con oe jonni A 
Sponse latency would seem to be the better indicator of resp g 
although the two are, of course, not independent. tee thas 
Use of the occurrence of response as an index of performance yie on at 
and peaked distributions which necessitate caution 1n oe = op 
the tests of significance based upon them. Tienen al i that the risk 
ceedingly large, however, and in this situation ges p 
taken in rejecting the null hypothesis s not con for the 8, 16, 32, and 
The finding in our preliminary study of no ¢ a Afere in die acqui- 
64 foot candle groups during acquisition, yet a mar 4 an indicator of the 
sition curve for the 4 foot candle group may patent held constant there is 
complexity of the relationship. With reinforcement Sag: Petitii 
evidence that the effect is not at all uniform throughout s 


The latencies of responses occu 
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lus intensity values. Pavlov (10) held that the conditioned ~~ > 
its response must be biologically of less importance to the organism e i 
unconditioned stimulus and its response if conditioning is to occur. “ i 
(14) pointed up this notion in his reference to “favorable ratios of exci : 
tion.” It may well be that the study of the isolated effects of conditione 

stimulus intensity apart from its relationship to unconditioned stimulus in- 
tensity is in part responsible for the discordant findings of some investigators. 
There may be no simple relationship and description of the stimulus intensity 
function for the conditioned stimulus may require simultaneous description 
of the intensity function for the unconditioned stimulus. 


F. Summary 


1. Twenty-four pigmented rats were trained in acquisition of a simple 
running response. Half of the Ss acquired the response in the presence of 
an illumination of four foot candles while the other Ss acquired the response 
in the presence of an illumination of 128 foot candles. Following acquisi- 
tion of the response, both groups of animals were given a series of unrein- 
forced stimulus presentations, 

2. When reciprocals of response latency were employed as indices, there 
was found to be a statistically significant difference in response latency for 
reinforced acquisition trials. The Ss experiencing a stimulus intensity of 
128 foot candles demonstrated shorter response latencies than did those ex- 


periencing a stimulus intensity of four foot candles, During the extinc- 


tion the difference in performance between the two groups of Ss was not sig- 
nificantly different. 


3. When number of responses occurring during daily sessions for both 
acquisition and extinction were analyzed, a significant difference in favor 
of the group conditioned under the stronger stimulus was found. 


Limita- 
tions of this index were indicated. 
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STUDIES OF ABNORMAL BEHAVIOR IN THE RAT: XXIV. 
POSITION HABITS, POSITION STEREOTYPES, 
AND ABORTIVE BEHAVIOR* 
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a 


A. INTRODUCTION 


Maier (4) has previously reported that of animals which develop position 
responses in an insoluble problem situation (50 per cent random reward 
and punishment), 70.6 per cent of the animals were unable to give up the 
position response in favor of a discrimination habit when the latter response 
was made available to the animal. However, of animals trained to form a 
position habit (100 per cent reinforcement of the correct response), only 
25.7 per cent were unable to abandon the position response in favor of the 
discrimination habit. ‘Thus the number of animals that fixated the position 
response differed depending on how the position response was acquired. 


Analysis of the manner of jumping to the positive and negative cards in the 
aled that although the animals continued to jump 
they nevertheless had learned 


For example, when the correct 


discrimination problem reve 
to their previously acquired position side, 


which card punished and which did not. r 
card was placed on the position side, the animals tended to jump normally 
to it, but when the incorrect card was placed on the preferred side the ani- 
mals tended to jump abortively® to it. It seemed that the animals were able 
to learn the new discrimination problem but were unable to give up the 


old position response. 

The previously reported percenta 
hen a correct disc 
d in three separa 
preferred and non-p 
habit to be learned w 
ce in the number 0 


fixating the unadaptive 
rimination response was available were 
te studies in which different ex- 
referred position responses were 
as relatively simple. 

f fixated position 


ges of animals 


Position response W 
based upon data obtaine 
perimenters participated, 
used, and the discrimination 


Since the demonstration of a differen 
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below the card. 
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responses obtained as a result of training under conditions of reinforcement 
and frustration is highly important from a theoretical point of view, it 
seemed desirable to repeat the basic design of the experiment with a larger 
number of animals using the same experimenter throughout. Two facts 
must be verified: (a) two kinds of position responses can be distinguished 
by the way they resist change, and (b) the Proportion of the two types of 
Position responses is influenced by the method in which they are developed. 

In order to establish a relationship between rigid responses and frustra- 
tion as contrasted with modifiable responses and motivation it is necessary 


to exclude certain possible experimental artifacts. 


Thus differences in mo- 
tivation, perception, 


and reinforcement expectations must be eliminated 
before a basic difference in the nature of the initial responses is demonstrated. 
Some of these have already been considered and evaluated (5, 7). 
Wilcoxon has contended that the abortive behavior obtained might be 
assigned a causative rôle in the development of fixations (9). He feels that 
the abortive responses are adaptive solutions “. . . which tend to decrease 
whatever effectiveness punishment at the windows can have . . . and which 
make it quite unlikely that an animal which has learned an abortive jump 
will ever learn to perform the test problem” (9, p. 331). Essentially then, 
Wilcoxon is saying that animals with fixations have learned something other 
than what the experimenter intended them to learn and that what Maier 
calls abnormal fixation may merely be a strong habit that had not been recog- 
nized. Thus, there would be no learning of the correct discrimination 


reduced or eliminated, 
(a) there will be a signi 


onfined Primarily to the ani- 
fail to learn the discrimination Tesponse; and (c) 
there will be no differential manner of jumping to the Positive and nega- 
tive cards when they are placed on the side of the 
erence. If, however, aborti 
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left window) it can still learn which card punishes and which rewards 
and this learning can be reflected in the manner of jumping although the 
compulsiveness of the fixated position response cannot be overcome. 

The purposes of the present experiment, therefore, are (a) to verify the 
previously reported difference in the effect that reward and frustration have 
on the proportion of rats developing abnormal fixations, and (b) to test 
the relationship between abortive behavior and abnormal fixations. 


B. PROCEDURE 
1. Training Methods 


k Preliminary training for all animals. All animals were tamed and 
given preliminary training in jumping to the windows of a modified Lashley 
jumping apparatus. At first, the animals were merely fed on the feeding 
platform until they became familiar with the environment and approached 
the food readily. This preliminary handling period generally lasted 10 days. 

At the conclusion of the adjustment period, training in jumping was be- 
gun, The jumping platform was moved up to the open windows of the 
jumping apparatus and the animals merely had to walk through the openings 


to reach the feeding platform behind the windows. On successive days, the 
Jumping stand was moved farther and farther away from the windows until 
distance of eight and one-half inches. 


the animals were jumping from å 
When they were jumping readily to the open windows from this distance, 
hite background 


the stimulus cards (consisting of a black circle on a wW 
and a white circle on a black background) were gradually introduced. For 


the first few trials, the cards covered only a portion of the windows, but 
on subsequent trials, more and more of each of the cards was exposed until 
they completely covered the windows. During this period the cards were 
unlatched and a light push would cause either one of them to fall over and 


allow the animal to reach the feeding platform. ; F 

In all phases of this preliminary training period, the animals received 10 
trials per day. The stimulus cards were moved from side to side in a pre- 
arranged random order so that all animals experienced jumping to both cards 
and to both windows. Whenever an animal showed a preference for either 
of the sides or cards, it was guided with the hand and forced to jump to the 


alternate side or card. 

sition response 
d of the prel 
d to learn a post 


b. Acquisition training of po. 
(1). Group PH. At the en 


animals in this group were require 


iminary training period, the 
tion habit. This was 
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accomplished by always rewarding the animals for jumping to one of the 
sides (left or right) regardless of which card was in the window and always 
punishing them for a response to the other side. The side rewarded wa 
the position jumped to on the first experimental trial in which a 
dows were unlocked. (This side probably corresponded with the initia 
preferences of the animals.) Thus, whenever the animals jumped to the 
correct side the card fell over and admitted them to the feeding station 
where they obtained food. The side opposite the initial preference was 
always locked after the first experimental trial. A jump to this side resulted 
in the animals bumping their noses against the card and falling into the 
net below the windows. This treatment constituted punishment for the in- 


correct response. All animals in this group received 16 days of training 
with 10 trials per day being given. 


(2). Group PS. At the 
animals in this group were con 
was a situation in which neither 
consistently correct, 


conclusion of the preliminary training, the 
fronted with an insoluble problem. ‘This 
a Position (left or right) nor a card was 
As a consequence, the animals received punishment 
ir choices and reward on the other 50 per cent since 
e that consistently permitted escape from punishment 
Under these conditions the animals soon resisted jump- 
ond. A jumping response was 
a ruler at the rate of one or two 
the animals can be made to jump 
all animals adopt a particular re- 
In most instances this is a position 
€ rats developed position responses 
ays with 10 trials per day were allowed for 
on responses. [Earlier research (6) has shown 
optimum for Producing fixated 


or access to food. 
ing to the cards and 
forced by tapping the animals’ tails with 


quired to give up their 
In this phase of the experi- 
was made the positive stimu- 
white card with the black 
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As a P : 
that ner A in experimental procedure it will be observed 
whenever the ne es a ge = PraRnGS their position responses 
eins ta ge oe is placed on the side of the acquired position 
mac a dk oe rt e ag will be rewarded each time the positive 
responses will oe en sn ‘This, practicing of the established position 
responses to the ae bn inconsistent effects (reward or punishment), but 
ayer ae stimulus card will lead to a consistent effect-reward. 
followed ee this change in procedure several types of sequences were 
and ibe Be sequences varied in the number of times that the positive 
mente iis Ta s were placed on the side of a given animal's position re- 
finichnene me eure, it was possible to vary the frequency of reward and 
Sora vines ce m established position response in a given set of 10 trials. 
etka efect nditions were similarly used in Groups PH and PS, any differ- 
s produced by them need not concern us for the purposes of the 


Present experiment. 
a apie of the sequence used all animals were permitted 200 trials 
oe 10 trials per day) to change from position to discrimination 
here = revious studies have shown 200 trials to be an adequate num- 
sel ials for a rat to adopt a new response if it is able to do so. Since all 
aaa = not able to alter their initial responses, the two groups will 
hai soe not only on the basis of the number of trials required by the 
o learn but also on the basis of the number of animals persisting in 


thei athe per ss 
ir position response and the number giving UP the position response but 


not . 
adopting a new response. 


2, Subjects 


used in this study. 
use 


Forty-nine of the animals 


A ; 

ne total of 104 animals was 

v : used in Group PH and 55 animals were d in Group PS. All ani- 
als were taken from the stock maintained in out colony and were between 


120 and 180 days old at the beginning of the preliminary training period. 
multaneously, although there was con- 
ling of the training in the two groups. 
ere split for the purpose of measuring 


ent ratios. 


The 
sider Fa groups were not run si 
Withi le overlapping in the schedu 
any A each group, however, litters W 
effects of the variation of reward-punishm 

3. Results 

Ps The acquisition of the position responses. The results for the de- 
— mer of the position responses are given in Table 1. It will be seen 
m this table that of the 49 animals in GrouP PH, 30 animals selected 
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left position responses and 19 selected right position responses. Of the = 
animals in Group PS, 31 animals adopted left-going responses and 2 
adopted right-going responses. Since the differences between the numbers 
of animals going to either the right or left in each of the two groups 1s 
not significant, it is apparent that the differences in the training procedures 
for the two groups did not determine the right or left direction of the posi- 
tion response. Rather, it appears that a natural preference of the animals 
is the determining factor. This difference in n 


atural preference is also sug- 
gested by the fact that in both groups the resp 


TABLE 1 
DEVELOPMENT oF Position Responses 
Av. No. 
No. adopt- No, adopt- of trials Per cent 
No. of ing left ing right response of total 
animals position position practiced trials 
Group PH 49 30 19 159.4 99.6 
Group PS 55 31 24 152.5 95.3 


b. The measurement of fixation 
2 prese 


a discrimination response. 


Group PH (51.0 per cent 


55 animals in Group PS (Z 


l ition responses. This difference between the two 
groups yields a corrected Chi-square of 22.5 which ; 


below the .001 level. Thus it appears th 
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in Group PH are clearly less resistant to change under the conditions tested 
than are the position responses produced in Group PS. 

The fourth line of Table 2 shows the proportions of animals in the two 
groups that were able to learn the new discrimination response in addition 
to abandoning the old position response. It will be seen that 17 out of 49 
animals of Group PH (34.7 per cent) learned, whereas, only 3 out of 55 
animals in Group PS (5.4 per cent) learned. The difference yields a cor- 
rected Chi-square of 12.47 which also is significant at well below the .001 


level. Thus most animals which succeed in giving up the old response are 


able to learn the new one. However, giving up the old response is not 


identical with replacing it with another learned one. 


TABLE 2 


MopiricaTion oF Position HasiTs AND POSITION STEREOTYPES 


Group PH Group PS 


No. of animals 49 55 

No. of animals with position fixations 24 (49.0%) 51 (92.7%) 
No. of animals abandoning position response 25 (51.0%) 4 ( 7.3%) 
No. of animals learning discrimination habit 17 (34.7%) a 5.4%) 
Av. no. of trials to abandon position response 57.8 i Fua 

Av. no. of trials to learn discrimination habit 104.1} 83. 


*Range, 4-133. 
Range, 50-69. 
Range, 30-150. 
§Range, 60-120. 
ICriterion trials not counted. 


It might be supposed that the differences in the number F R 

learners i i is due, in some manner, to the fact that 
two groups ! , 

tee ee eae for one group than for the other. 


the learning problem is made more difficult 6 r 
If this is true it follows that the rate of learning for the successful ani- 
The last two lines of Table 2 


mals in the two groups should differ also. aga 
give the learning scores in terms of trials to abandon the o. 5 en 
in terms of the total number of trials to adopt the new response. for r 
PH the scores for these two measures are 57.8 and 1a mo ya 
for Group PS the corresponding scores are 62.7 and 83. a de ea 
clearly indicate that the learning problem for the learners is striking 

lar in the two groups. 

It should also be noted that the 
old response are more than adequate. 
ranges in scores of the successful anim 
limit set, and that the animals of Grou 


ted for abandoning the 
This is shown by the fact that the 
als in both groups is well below the 
p PS which abandoned fell entirely 


200 trials permit 
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within the range of the “abandoners” in Group PH. As previously found, 
there is a wide difference between successes and failures which cannot be 
attributed to variations in ability. The groups primarily differ in the pro- 
portion of successes and failures. 

Let us now explore Wilcoxon’s idea and see whether failure to learn can 
be attributed to abortive behavior which so reduces the effect of punishment 
that the animal no longer needs to learn. Inspection of Table 3 shows that 
abortive behavior appeared in both Groups PH and PS, and that its appear- 
ance seems not to depend on whether or 
fixated. If we disregard for the mo 
and those which did not fixate, 


not the animals within these groups 
ment those animals which fixated 
and merely consider Groups PH and PS, we 


TABLE 3 
ABORTIVE BEHAVIOR AND Its RELATION TO FIXATION 
Group PH Group PS . 
Rats with Rats without Rats with Rats without 
xations fixations fixations fixations 
No. of rats 24 25 51 4 
No. of rats showing 
abortive behavior 17 15 38 2 

No. of rats showing differ- 


ential abortive behavior 15 


14 38 2 
Av. day differential abortive 

behavior shown to criterion 

of three successive days 7A 6.5 6.4 3.0 


ination training Period. This difference 
at approximately the .40 
€ cannot be considered to 
fixations obtained between 


level. It is apparent therefore th 
be the basis of the difference in 
Groups PH and PS. 

Turning next to the animals with and without fixations within each of 
the two groups we also fail to find support for Wilcoxon’s hypothesis. Of 
the animals in Group PH which fixated, we find that 17 out of 24 (70.8 per 
cent) showed abortive behavior, 


whereas 15 out of the 25 animals (60.0 
per cent) without fix ve behavior, 


at this differenc 
the number of 


ue of 0.246, Corrected for continu; ich i 
as tinuity, which is 
significant at about the .60 level. In Gr k 
with fixations (74.5 per cent) avior, while two out of 
the four non-fixating animals (50.0 pe i 


r cent) showed abortive behavior. 
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This difference yields a Chi-square corrected for continuity of 0.227 which 
Thus none of the three tests of 


is significant at approximately the .60 level. 
ble measure of significance but 


Wilcoxon’s hypothesis approaches an accepta 
the scores are in the right direction. 


If we conclude that abortive behavior plays no causative rôle in the ap- 


pearance of fixations, why is the trend in each instance in the direction pre- 
dicted by Wilcoxon’s hypothesis? We feel there is a simple explanation for 
this. Animals that are unable to learn the new response are in the punishing 
situation longer than learners and hence more of them should eventually 
find ways to reduce punishment. 

Of special interest is the fact that practically all animals which jump 
abortively do so more frequently in connection with the negative than with 
the positive card (i.e, when negative and positive cards are on the side of 
the position response). This differential abortive jumping becomes another 
measure of learning the discrimination problem ; however it is an expres- 
sion of learning which is not in conflict with the position response, 

The third line of Table 3 shows the number of fixated and non-fixated 
rats showing differential abortive jumping in the two groups. 

In Group PH, 15 out of the 24 animals (62.5 per cent) which fixated 


the position response showed a differential manner of jumping, while 14 
xating animals showed a differential 


out t) non-fi 
Sa Me ee Genpa ) out of 51 animals (74.5 per cent) 


abortive response. In Group PS, 38 i 1 ad : 
with position fixations showed a differential abortive response, while two 


out of the four non-fixating animals (50.0 per eni oa diranta 
abortive behavior. It is clear therefore that most of the animals were able 


to learn which card punishes and which card rewards (as reflected by the 
f jumping to the two cards when they were 


consistent differential manner © i A : k 

on the position side). Furthermore, no significant Hame eer 

between the fixating and non-fixating animals in eit a iof fie a 

These facts not only make Wilcoxon’s views untenable but zi x wee 

clude the possibility that the difference between the groups ¢ 

to some difference in learning ability. 
Finally, we may consider as @ measur! 

the differential abortive behavior aP 

ber of abortive responses to the nega 


e of learning the day on which 
peared A criterion of a greater num- 

ared. 
he positive card on three 


tiye-than ie hat for the ani- 
successive days was used. The last line i — : eal behavior ap- 
mals in Group PH with position fixations — a AP 
peared in an average of 7.1 days, whereas for the a 3 a an average of 
without fixations differential abortive behavior appeared 1 
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6.5 days. For the animals in Group PS with fixations differential 1 
tive behavior appeared in an average of 6.4 days, and for the animals in this 
group without fixations this behavior appeared in an average of 3.0 days. 

This last score is based upon two cases and has little meaning. However 
the other three measures of learning are based upon 14 or more cases and 


they show a striking similarity. Needless to say no significant differences 
were obtained. 


The data do not support an 
Groups PH and PS differ in th 


because of a difference in the d 


y view which suggests that animals in 
eir ability to abandon a position response 


ifficulty of the discrimination problem a 
presented to the two groups, or because of any difference in their behavior 


(abortive) when they enter the stage of training that requires a change. 

Failure to find explanations of this sort further strengthens the view 
that some difference in the nature of the initial Position response must be 
the cause of the difference between Groups PH and PS. The view that 
a state of frustration, when created in an animal, causes certain highly 
available behaviors to become fixated is supported. 


C. Discussion 
The number of fixations obtai 


studies yielded 25,7 Per cent fi 
cent fixations for Position ster 
23.3 per cent greater for positi 


on habits 
tion stereotypes. 
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However, the possible influence of the experimenter should not be overlooked. 
This seems especially worthy of mention because one of our graduate stu- 
dents who utilized similar procedures in another study was unable to obtain 
fixations and at the same time found the task of frustrating the animals un- 
pleasant. 

Wilcoxon’s study (9) from another laboratory per 
the number of fixations that are obtained in a partial repeat of our experi- 
ments in his laboratory. Two of his groups corresponded to ours. His 
Group I (continuous reinforcement) is like our position habit group and he 
obtained 38 per cent fixations, a result about half way between the figures 
given above. His Group III (insoluble problem) is like our position stereo- 
type groups and in this group he obtained 58.0 per cent fixations, a figure 
which is somewhat lower than our figures, but nevertheless approaches our 
earlier studies in which the same member of the discrimination pair was 
made positive. It seems then that the appearance of fixations is not de- 
Pendent upon the theoretical biases of the experimenter. Nevertheless the 
Possibility that his behavior may detract from or add to the frustrating con- 
ditions should not be overlooked. i 

Although Wilcoxon points out that the difference he obtained between 
his Groups I and III is not significant it should also be recognized that he 
used only 12 or 13 rats in his groups. Data obtained from groups of this 
magnitude frequently yield differences that are not statistically significant. 
Certainly one would not wish to claim that no difference between the groups 


has been demonstrated. 

Of further interest is the fact th 
forcement) 92.0 per cent of the anima 
Produced position responses by punishing 2 


hs gl ae A piiris 1e sa h this problem is soluble, 
Jumps to the opposite position. Thus even thoug 


the animals still receive punishment on half of their p teen 
juti to the correct side. Although this may be — oka this rE 
= is clear that to rats unfamiliar with the experimenter nas trials meaty? 
dition would initially give punishment on St eae fact that these ie 
ward on 25 per cent. In fact Wilcoxon mentions 


ved isten’ position response was 

i i a consiste t e : 

als received more punishment ag I ani id consider this 
and pY wou! d nsid h 


siipted alan. ahe animal i Ga st conducive to the produc- 
the most frustrating condition and hence the mo: 


tion of fixati 

xations. ‘ he obt 
i ce 
Wilcoxon points out that all of the differen 


mits a comparison of 


p II (partial rein- 
In this group he 
nimals on only half of the jumps 
0 per cent of the time for 


at in Wilcoxon’s Grou 
Js had fixations. 


ained could be 
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“easily accounted for by conventional S-R learning theory” (9, p. 328), 
however, he has yet to explain why he got fixations in any of his groups. 
Apparently he too obtained bimodal distributions in the sense that some 


animals showed no evidence of learning the simple discrimination problem 
even though the positive card systematically 
We also were unable to support Wilcox 


abortive behavior interferes with the learning of the discrimination response: 
He obtained a greater number of abortive jumps from non-learners than 
from learners during the acquisition of the 
out that the abortive Tesponses may 
also possible to postulate that failure 
responses greater. 
is only 


offered reinforcement. 
‘on’s suggested hypothesis that 


Position response and he pointed 
have interfered with learning. It is 


interpretations 1t 
necessary to examine the development of abortive behavior. Our 
data reveal that both learners and non 


€sponses more often when jumping to the 
to the positive card. This reveals that the ani- 
ation between the positive and negative cards. 
d non-learners strikingly similar at this stage- 
erential abortive behavior some animals master 
jump to the Positive card, regardless of the side 
These are the learners. Other animals fail to give 
to jump abortively. 

pothesis when he combines all the 


ares them with the non-learners from 
frequency 


up their position respo 
Wilcoxon fi 
learners of his 


Certainly, abortive be- 
h punishment are related. 
ship may vary. Wilcoxon assumed that 


olds, namely, that frequency of abortive behavior 
of learners. Hoy 


variables: į vever, several other relationships ate 
ates FA €s; in fact, even the Opposite relationship—that 
our analysis of Rese oe f abortive behavior, We feel that 
aly Ttive behayj re discrimi 4 = ty 
: on 
since the hypotheses derived criminating than Wilcox 
supported, nt of view were not experimentally 


quency o 
or is mo 
from his poi 


Analysi O EE 
nalysis of the discrimination problem faced by animals with position 
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habits and by animals with position stereotypes yielded no clues as to why 
more of one group learned than of the other. As a matter of fact, the per- 
formance records of the animals in Groups PH and PS which learned are 
strikingly similar. The non-learners in both groups likewise show similar 
The distinguishing feature was the difference in 
the two groups. In order 
to develop the follow- 


performance measures. 
the proportion of learners and non-learners within 
to account for the above results it has been necessary 
ing three postulates: 

(a). The number of fixations produc 
mals frustrated. 

(b). Animals differ in their frustration thresholds. 

(c). The number of animals frustrated varies depending upon the degree 
to which a situation introduces barriers, obstacles, punishments, etc. 

Further research needs to be done to determine and measure conditions 
which lead to frustration and which cause differences in frustration thresh- 
olds. However, the difference between our two training situations is suffi- 


ciently great that it is reasonable to conclude that the insoluble problem 
to frustration than the position habit learning 


ed depends on the number of ani- 


situation is more conducive 


situation. 
the previously expressed view 


during frustration are different in kind from 
motivation. In addition, the evidence 
search might profitably proceed toward 
lying abnormal fixations. 


The experimental evidence further supports 


(4) that responses developed 
those developed under conditions of 
suggests directions in which future re 


the clarification of the mechanisms under 


D. SUMMARY 


A total of 49 rats (Group PH) were trained to form position responses 
and then were required to replace this response with a coe a 
sponse. Another group (Group PS) of 55 rats was placed r = e jia 
Problem (exposed to a frustrating situation) and they too Re ope vu 
tion responses as their way of responding to the situation, a is group 
the other was then required to learn the discrimination prO em. 

d are as follows: , P 

1l. Forty-nine per cent of the rats with positions P ipi” bs 
duced) persisted in their position responses and failed e ea : a E 
the discrimination response ; whereas, 92.7 per cent Ea: lesa at 
tion stereotypes (produced in an insoluble problem) faile g 


Position responses. 


The major results obtaine 
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2. Animals in both groups that succeeded in giving up the position 
owed strikingly similar learning scores. 
pem A wrhich failed to adopt the discrimination apon by 
jumping to the positive card nevertheless showed that they had ma : a 
discrimination by jumping abortively more frequently to the negative than 
to the positive card. (Abortive jumps are ineffective as revealed by the fact 
that the animal will not reach food even if the card is unlocked.) 

4. The development of differential abortive behavior can be used as a 
lenient criterion of learning and its appearance precedes the behavior of 
jumping to the positive card in the discriminating problem. 

5. All animals showing differential abortive behavior do not eventually 
follow the positive card. However, the appearance and nature of differ- 


: A aan ; g e 
ential abortive behavior in these “failures” is the same as that of th 
“successes,” 


It is concluded that (a) position res 
persist even though they are unadaptive, 
mal’s way of reducing the punishment 

Such position responses or abnormal 
that behavior developed during frustra 
gous behavior developed under motivate 
fixation has a compulsive character so 
ticular place. However, 
of adaptive (pain reduci 


ponses developed during frustration 
and (b) abortive behavior is an ani- 
of jumping to a locked window? 

fixations are consistent with the view 
tion is different in kind from analo- 
d learning conditions. The abnormal 


without a goal. The rat 
to the extent that they d 
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THE DRAW-A-GROUP TEST* 


Harvard University and Wellesley College 


A. PauL Hare! AND RACHEL T. Hare 


A. [INTRODUCTION 


The use of human figure drawings for the study of personality is extended 
in the present exploratory study to the drawing of a group to reveal the 
structure of the group and the individual’s adjustment to it. The Draw- 
A-Group Test is designed to identify the status of the individuals in the 
group from leaders through followers to isolates. The problem of this re- 
search is to demonstrate that the children in any one group can be ranked 
in a hierarchy of leaders, followers, and isolates on the basis of their draw- 


ings of the group. 

The fact that children usually enjoy 
Vestigators to utilize children’s art productions as an indication of the 
child’s personality development and his adjustment to the demands of 
society about him. The earliest systematic work in this area was done by 
Goodenough (1926) who developed the Draw-A-Man Test as an intelli- 
gence test. It soon became apparen he Goodenough 


t to clinicians using t 
test that children with the same IQ on the 


Goodenough scale were reveal- 
ing very different things through the drawing of the human figure. 
Machover (1 


This has led such clinicians as À 949) and Buck (1948) to 
develop drawing tests as projective instruments for use with both adults and 
children, ‘These tests depend on content analysis and the associations and 
symbols derived from the human figure- Other approaches to children’s draw- 
ings emphasize the importance of color (Alschuler and Hattwick, 1947) and 
the analysis of formal elements (Elkisch, 1945). The various criteria for 
drawing analysis are summarized in Bell (1948) and Precker Se 

There have been suggestions in the literature that a drawing © > ae 
might reveal useful information. Wolff (1946) points out that t n i : 
drawing of his family might reveal important information about his rela 
tionships in this area, and Hulse (1952) has in fact 


studied childhood con- 
flict through family drawings- Levy (1950) has " 


sed a figure drawing 
i PE k aw two men and one 

technique in which the male subject 1S asked to draw 

meree 


drawing has led many in- 


2, 195 


a 
ational Institute of Mental Health. 
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woman, the female to draw two women and one man which sets up 
a triangular situation that may recall a sibling theme or ee 
dynamics. However, the particular problem of having the individua 
draw his peer group has not been reported in the literature although it 
would seem that such a method as the Draw-A-Group Test would have 
the advantage of revealing the subject’s adjus 
as providing information for clinical 
vidual figure drawing tests. 


tment to the group as well 
analysis similar to that of the indi- 


B. METHOD 
The sample for the study consists of 10 cl 
first, second, and third grades in two private day schools and five from two 
public schools in New England. The classes range from eight to 24 mem- 
bers giving a total N of 166. The children are from the middle and upper 
socio-economic levels and include several with recognized emotional prob- 
lems and physical handicaps. The ages range from six to 10 years. 
The test is administered in the classroom. The drawings are done with 
colored crayons on 18” x 24” paper. The instructions are as follows: 


asses of children, five from the 


information about their pictures is recorded by the 
e names of the children 


ation the original drawings are analyzed 
nd placed in a rank order which is then compared 


use of space and relatiy » hostile or threatening aspects of 
figures, unusual characteristi 


i gures such as distor 
and bizarre or unusual 


t tions or omissions, 
objects. Additional criteri 


: : a are used which seem 
meaningful relative to the nature of the instructions and of group activity 
Je 
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in general. ‘These are the number of figures in the drawing, the nature 
of the activity, the centrality of the subject in the activity, the inclusion of 
children from other classes, the inclusion of authority figures such as the 
teacher, partial drawings on the back or evidences of resistance to the task, 
and the general appropriateness of the drawing and the child’s description of 
the activity to the instructions. 

; Four drawings are reproduced to illustrate t 
in ranking the pictures and to contrast productions of leaders and isolates. 
The drawings of Judy and Donald, two children ranked as leaders, are 
contrasted with the drawings of Johnny and Robert, two isolates. 


he application of the criteria 


{ 


| 
| 


FIGURE 1 


ate school. Her drawing 


another girl above her on 
d a fourth 


Judy is a girl in the first grade in a priv 
ving with 


(Fi } 
gure 1)shows herself seated on @ SV i fet ee 


the same swing. A third girl is on the swin 
hors have altered the drawings of Judy 


s . 
ana oe purposes of reproduction the aut 
Robert by darkening the yellows. 
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above on the left on the rings. There is a suggestion of sky and a small 
sun. The story she tells about her drawing is: 


Ann and I are going double decker. Mary is on the other swing. 
Betsy is playing most dangerous girl in the world—she likes to do that. 


Judy’s drawing is ranked first in her class by the authors. She includes 
several figures, she recognizes different relationships and draws herself cene 
trally and in intimate contact with Ann without being threatened by it. 
She perceives Betsy as less central and explains Betsy’s behavior. Her draw- 
ing fills the page and she uses an adequate r 
the cool colors. Her figures show 
teacher ranked her second in leade 
“She is the best adjusted in the g 
there is a question of choosing,” 

Donald is in the third 
(Figure 2) is ranked secon 
in which he is in the cent 
center with him. Behind him to the left of tl 
and at the top of the page a boy 


ange of colors, tending toward 
no distortions or bizarre elements. Judy’s 
rship in the class and said this about her: 
roup and the youngest. All choose her.if 


grade in a public school in which his drawing 
d by the authors. He shows a dodge ball game 
er and higher than the other boy who is in the 
he paper is a girl in his class 
from his class. The other three boys 


FIGURE 2 
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around the circle are from the other third grade. All the children are 
identified by name. He uses a range of colors, shows himself in a central 
position, although smaller than the boy with him. He includes other objects 
such as trees and fence but they do not dominate the picture as in some chil- 
dren’s drawings. In describing his drawing he says, “We are playing dodge- 
ball.” Such a game indicates some level of organization and numerous 
relationships. Donald includes three out-of-class choices in his picture, a 
factor which would usually indicate a less central position in his own class. 


However, in this case the children are from another third grade which 
d the two classes customarily play together. 


but the hats are rather unusual. It was 
ars a stocking cap. His teacher 


shares the same recess period an 
His figures show no omissions, 


learned subsequently that Donald always we 
ranks him third in leadership and describes him as a dominating leader and 


a close associate of the child he pictures in the center with himself. 
Johnny is in the second grade of the combined second and third grade 


in a private school. His drawing of himself on the swing (Figure 3) is 
ranked lowest in his class. He includes no other figures in his drawing. 
He uses only one color, brown, and his drawing is limited to only one 
quadrant of the paper. He emphasizes his eyes and hair which gives his 


} 
: 
1 
{ 


DO eer nee 
er 


arn 


alan ee sere Oe 


Ce 


he, 
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its hi i is draw- 
face an unusual expression and omits his hands. In telling about ew g 
ing he says, “I'm swinging. I don’t like anyone else. I always feel sa i 
s. i i k: i he 
This seems quite direct and revealing. His teacher also ranks him as t 
most isolated in the class. ; 
Robert is in the third grade in another private school. The : — 
object to the left of his paper (Figure 4) is a tree. The next object is 4 


FIGURE 4 


soi. 
boy he usually plays with but he’s forgotten his name, “maybe Archie. 


The figure to the right of the drawing Standing on the shaded area is an 
Indian: “I’m him.” The figure above him wi 
does not touch the ground is a fairy, 

drawing is illustrative of the bizarre e 
in their drawings. It indicates suffici 
in the class by the experimenters. 
largely a line drawing. 

as a fairy) is flying awa 


th facial characteristics which 
There is also a large sun. Roberts 
lements which some children include 
ent disturbance to be ranked lowest 
His drawing uses mostly green and ri 
In explaining it he says: “That person (identified 
y. It’s supposed to be some sort of animal. They 
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are planning to 
i ml piw tree down. That’s a long word. That (identified 
E GA “a a only I put it there for fun.” As can be 
vorced from the play: nae ety aith eae hg nail el eB 
Mag o aed — situation and from reality. Robert also has 
Tie eeehe maaie f the back of his paper which he describes as a tree. 
Pas wen al fe a im as most isolated in the class and her comments arı ; 
, in a world of his own—so different.” i 


C. RESULTS 


F ositi 
Ive © i i 
i aa zA orrelations between the picture ranking and the teacher’s rank 
f i a ank- 
edi ined for nne of the 10 classes with a mean* of +.52 which is 
3 significant® since the probability of a mean correlation this high 
zn 


or higher i 
5 ANAN : 
if the true correlation is zero 1S <.01. In addition, for seven of th 
; e 


10 cl 
asses i isti! igt 
the correlations are statistically significant and in the eighth class 
as! 


TABLE 1 


K WITH TEACHER’S RATING FROM LEADER TO 


Corre 
ORRELATION OF DRAWING RAN 


IsoLaTe IN EACH CLASS 
Class , Prob. r’ for Prob. of r’ 
S : n r of r extremes for extremes 
Tlvate School A 
G 
aude 1 17 4.53 <.02 +.65 <.01 
T ee? E 
; i 7 92 
Private School B : a 
Gr 
et bie 3 2 to ea) t7% S02 
i A : i 7 
Public School C ma 
G 
noc a 24 +4.33 <.06 +.53 <.02 
Grade 3H A me Sm Får S05 
T 20 +41 <.04 +47 <.05 
ic School D 
G 
ee 19 —.0+ >46 =n ae 
17 +.66 <.01 +76 SM 


aches significance (P < 06) (Table 1). This evidence 
Jated to his 


ti 
he correlation appro 
a child’s drawing of his group is Te 


su 

a the hypothesis that 
me in the group. 

_ ree some of the 


ay r 
rarei transformation is us 
@pproximatel the mean since th 

Dhe 05 Te that of r. (Kendall 1948, P- 111.) 

7 evel of significance for a one tail test is used. 


drawings it appeared that it was easier to 


ed in computing the mean and in the test of sig- 
4 i ns 
e variance of the Spearman rank correlation (r’) is 
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rank the drawings at either extreme of the distribution in any pecan 
To test this hypothesis rank correlations are also computed = : = ae 
ranking consisting of only the upper and lower thirds for = clas: hows 
operation increases the mean correlation to 1-62. The di erence i 
this mean correlation and the mean correlation for the entire ran 
significant (prob. <.05). 

D. Discussion 


In developing any new method there is always the problem of pi 
it against existing indices such as relating it to observations of pis 
Since this approach is beyond the scope of the present research, teache se 
observations are used as a first approximation although the teacher ten 
to perceive the child Primarily in the rôle of learner rather than group 
member, 

Differences are observable between the drawings of public and re 
school children and between classes in the public school which should ; 
recognized in normative studies. There are more disturbed drawings Pro 
duced by private school children as might be expected since these are e 
the children who are unable to conform to the demands of the public we 
and so are withdrawn and placed in private schools. The drawings of “es 
public school classes show less variability than those of the private schools 
due to the fact that drawing standards are set by the public school teacher 
whereas the child in the Private school is left relatively free. For this 
reason the public school children use a wider range of colors, their Pa 
are more uniform, and all are taught to fill the space and shade in the bac d 
ground of the page leaving no white space. More variability is obtaine 


R z : : yr is 
which aids in ranking the pictures when large size paper, 18” x 24”, 
used rather than a smaller size. 


The instructions can be modified 
information desired. The instructi 
since this is essentially 
by the teacher or curricul 
tion in several classes 
much less of the group 
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e cea Oa i “3 an exploratory study 166 first, second, 
cucu snd 18% « classes are given the test. The subjects use 
aoc i x 24” paper to draw a picture of the group they like to 
aid est on the playground doing the thing they like to do best. The 

es of the children in the order in which they are drawn and the story 
are recorded. 

When the teacher’s ranking of the class from leaders to isolates is com- 
pared with the authors’ ranking based on the pictures, a significant average 
rank correlation of +.52 is obtained for the 10 classes. When only the 
extremes of each class ranking are considered the average rank correlation is 
+.62, an increase which is significant. The results thus support the 
hypothesis that a child’s drawing of his group is related to his position in 
the group. 

Differences observed between drawings of public and private school chil- 
dren suggest only one of the dimensions which will be explored in norma- 
tive studies before the Draw-A-Group Test can be used with confidence in 


a variety of settings. 
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ACQUISITION OF SUCCESSIVE AND SIMULTANEOUS 
DISCRIMINATION HABITS BY CATS* 


Daki ee 
epartments of Psychology, Stanford University and University of Oregon 


J. M. WARREN AND A. Baron! 


A. INTRODUCTION 


Ab] n z A . . . 

m he two experiments reported in this paper were designed to determine 
“ ha D p s Masta 

relative difficulty of simultaneous and successive discrimination problems 


for the cat. 


Both Spence (3) and Bitterman and Wodinsky (1) have found that, 


When rats are required to approach the discriminanda, simultaneous dis- 
aii problems are learned more rapidly than successive discriminations. 

he present investigations were undertaken to test the generality of the 
results obtained with rats by studying the learning of another species, under 


issimilar motivational and training conditions. 


B. METHOD 
1. Subjects 
eriments. All were young and 
d been thoroughly adapted to 
vas begun. 

ll times in their 


A total of 20 Ss was used in the two exp 
experi Be 
xperimentally naive housecats, and they ha 


the experimental situation before discrimination training V 

7 f g 
Water and Purina lab chow were available to the Ss at a 
i ndicated cats’ learning is dis- 


living quarters, since previous observations i ] 
rupted by intense hunger. Adequate motivation was assured by using 
kidney and liver, both highly preferred foods, as reinforcing agents during 
training. è 

2, Apparatus» 
aratus (2, Figure 1) was used through- 


dification from the published description 
he test tray to fit flush against the re- 
draw bits of meat into the cage. 
s of wooden blocks randomly 
h pair differed 


The Wisconsin General Test App 
out both experiments. The only mo 
j tlie apparatus was extension of t 
Straining cage, so that the cats could easily 

The stimulus objects were four double pair 
Selected from a large collection of objects. The members of eac 
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i ickness ce area. 
in four visual dimensions: form, brightness, thickness, and ie A 
i . . . . . se 
Each problem presented a unique combination of differences in the: 
sions. 


3. Procedure 


The standard procedure for setting individual test trials in he oe 
(2) was followed in these experiments. Two dissimilar (4 an ‘ales aed 
were presented on every trial of the simultaneous Problems ; t E a ie 
rewarded with a piece of meat for choosing (i.e., displacing with its nh 
the arbitrarily designated correct stimulus regardless of spatial pos 


i i incorrect 
Failure to secure food was the only punishment for choice of the in 
block. 


a ee r š . re pre- 

In the successive discrimination problems two identical objects we one 
sented on any particular trial, but dissimilar blocks appeared on ei 
trials. The animal’s task was to select the block on the left (or 


: 3 oppo- 
when confronted with two 4 blocks, and to select the object on the op 
site side when two B objects were presented. 


à P lems, 
The position of the rewarded stimulus in the simultaneous prob abe 
and the sequence of presentation of the Æ and B pairs in the successive P 


P 3 f à i lar sê- 
lems, was varied from trial to trial according to a balanced, irregu 
quence. 


á è E : blems 
In both experiments, the Ss were trained on four discrimination pro 
to a criterion of 20 out of 25 correct res 


È : ials 
ponses. Fifty non-correction trl 
were given per day 


until the criteria were attained. 


4. Experimental Design 
a. Experiment I. 


successive problems. 
ous-! 


y ; ; and 

Eight cats were trained on both simultaneous 
Half the cats were te 
Successive-successive-simultaneous, 


maining four cats were tested in the 


ñ A ane- 
sted in the sequence: simult 


the familiar ABBA order. The re- 


C. RESULTS 


l. Experiment I 
The mean number of errors 


to criterion on the 
was 35; the 


g lems 
simultaneous prob 
average for the successive problems w. 


serion 
as 129 errors to crite! 
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The va i i i 

da k A oe —— (T = 53) for paired replicates indicates 

a re gnificant at the 1 per cent level of confidence. The 

reese j rors made in learning on a simultaneous problem was 
maximum number of errors committed in mastering a successive 


problem was 559. 


2. Experiment II 


det trained on four simultaneous problems averaged 33 errors to the 
rade mastery. The mean for the cats tested on the successive dis- 
Whitney st en 97 errors to aniteniom The magnitude of the Mann- 
sale = istic (U = 0) indicates that his difference is significant at the 
confidence. 
D. Discussion 


The results of the present experiment confirm and extend the findings 
Bitterman and Wodinsky (1). 


se reported by Spence (3) and by 

uccessive discrimination problems were once again found to be more diffi- 
cult than simultaneous problems in spite of considerable variation in ex- 
perimental methodology. The differences in species, apparatus, and the 
a of the instrumental response are readily apparent. The altered moti- 
ational conditions should be emphasized ; there was neither punishment 


fo š 3 A 
T errors nor any primary drive reduction. 
E. SUMMARY 
Ls Experiment I 
Each of eight cats learned two simultaneous and two successive dis- 
crimination learning problems in the Wisconsin General Test Apparatus. 
Almost four times as many errors W ade in learning the successive as 
n ; ee 
H learning the simultaneous problems. was significant at 
e 1 per cent level of confidence. 


ere M: 


The difference 


2. Experiment H 


ned on four simultaneous discrimina- 
r successive discrimination 


A group of four cats were tral 
proximately 


ti i : 

cee while another group of eight learned fou wed 
abits. The cats tested on the succe ms committe’ 2P 
he simultane reaching the crt 


as signi 0.2 per cent level 


<sive proble 
t . i 
pee times as many errors as t “i pe 
erion of learning. ‘The difference W ficant at te 


of confidence. 
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INTERTASK TR 
ANSFER IN CODE SUBST 
IN 
LEARNING* ‘eau 


D 
epartment of Psychology, Stanford University 


J. M. Warren? 


A. INTRODUCTION 


The i 
experiments i 
reported here were designed to measure the amount of 


transfer b 
S etw cat s 
ween successive problems in a series of letter-symbol substitu 


tion tasks 
asks, a i i 
, and provided an opportunity to test with adult human Ss two 


qualitativ a ; 

fon Fal age derived from Harlow’s (2) description of the forma- 

mie whore sd re that Ss which have been tested on a series of 

sce tina i — show a cumulative improvement in performance 

peel mange problem, and (b) that Ss which have had experience on 

hase ted i ferent tasks will be süperior in performance to those which 
an equivalent duration of a single problem, when both 


sin practice on 
ees a 
are tested on unfamiliar codes. 

B. METHOD 


1. Subjects 


h College undergraduates, were 
f 16 Ss each on the 


l Antioch students 


32 Antioc 
control groups © 
Thirty additiona 


see Ss in the first experiment, 

basis e experimenta] and 

a t eir first day’s performance. 
ed as Ss in the second study. 


2. Procedure 
g of 16 letter-symbol 


s consistin 
An 


Sixteen different codes 

g the training period of this experiment. 
des of homogeneous difficulty by using 
ed in one or two dimensions with- 
different continua of variation be- 
nsfer session, in contrast, 
this series consisted of 


a. Experiment 1. 
combinations were used durin 
attempt was made to construct CO 
caer a regular symbols which vari 

y single code, while selecting quite 


twe k 
w en codes. The four codes employed in the tra 
" 2 e Í 
re chosen to sample a wide range of difficulty ; 
a 

Para Te 

iaaeeived in the Editorial Office on December 4, 1954 
AFB ng o was conducted at the ‘Aero-Medical Laboratory, 

y n10. 


Wright-Patterson 
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one code similar to those used in the training series and of three codes with 
dissimilar symbols: Chinese characters, nonsense syllables (20 per associa- 
tion-value), and modified Gibson figures (1). 

The division of Ss into experimental and control groups was accomplished 
in the following manner: On the first day, two Ss were tested on each of the 
codes and then each of the pairs tested on the same code was divided so that 
two groups with approximately equal mean correct substitutions per five- 
minute-test period were formed (Experimental group: M-66.6, o = 24.4; 
Control group: M-66.9, e = 21.2). 

Following assignment to the experimental group, each of the Ss was tested 
on a different one of the 16 codes for the remaining 15 days of the experi- 
ment, the order in which the Ss were tested on the codes being counterbal- 
anced by use of a 16 by 16 latin square. Each of the Ss in the control 


group was practiced on a different one of the 16 codes throughout the train- 
ing period. 


On the 17th day, both groups were tested on four additional codes on 
which none of the Ss had previously practiced. This transfer session 
was, of course, designed to test the second hypothesis derived from Har- 
low’s formulation of the learning set phenomenon. It was anticipated that 
the experimental group having been exposed to conditions more favorable 
to the production of a learning set would have an increased general capacity 
for code substitution learning and would, therefore, be superior in per- 
formance on these new codes to the control group. As in the training period 
each code was tested for five minutes. Five-minute rest periods intervened 


between successive test Periods, and the order of testing the codes was coun- 
terbalanced by a latin square design. 


b. Experiment 2. 


a concerning the equivalence 
tasks, 10 codes were selected 
previous study by discarding 
extremely high or low rates of 
S, or by relatively large variance. 


, as the experimental group of the first investiga- 
tion, were all practiced on every one of the tests in the series in a counter- 
balanced order. Five tests were administered each day on two successive 
days; five minutes for rest intervened betw 


een successive five-minute test 
periods. 


ETE —<— 


~ 
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C. RESULTS 
1. Experiment 1 
The performance of the experimental and control groups, as measured 
by the groups’ mean total correct substitutions for successive tests during 
the training and transfer portions of the experiment, is plotted in Figure 1. 
It will be noted that the control group increased its number of correct 
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260 
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220 
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180 
==- EXPERIMENT 2 
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a 


100 


eo 


Ne eee EAL el nnmn 
TRAINING PRACTICE PERIODS TRANSFER TESTS 
URE 1 
p E Groups ON TRAINING AND TRANSFER 
ERFORMANCE OF EXPERIMENTAL AND ona 


P ai i ile the experi- 
substitutions by 278 per cent during the training period, we of bees 
mental showed an increment of 37 per cent. A se that the in- 
performed on the scores of the experimental grouP i 


i i uring the training period was 
crease in performance made by this grouP during ed 


significant at the .001 per cent level 
210 d. f.) " 
e pe ted, superior 
i ] group Was; as predicted, 
dak oF the Ba he ape ated during the transfer session. 


to that of the control group ° 
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However, the difference between the two groups was not statistically sig- 
nificant (F = 1.05, with 1 and 30 d.f.). 


2. Experiment 2 


The performance of this group, which was subjected to substantially s 
same conditions as the experimental group in the previous study, is poe 
as the broken line in Figure 1. It should be remarked that the initia 
number of correct substitutions was greater than in the previous experiment 
owing, perhaps, to the elimination of the more unsatisfactory codes from 
the earlier series. The mean increment in total substitutions was 25.6 per 
cent and was again significant at the .001 confidence level (F = 8.90, with 
9 and 252 d.f.). 

D. Discussion 


The results of these experiments indicate that positive evidence of the 
formation of a learning set may be obtained, even when adult humans are 
tested on a series of ‘simple code substitution tasks. But these data also 
show that the magnitude of intertask transfer is relatively slight and that Ss 
furnished with training calculated to facilitate learning set formation were 
not significantly superior, on a set of transfer tasks, to a group which had 
Practiced a single code. 

In view of the rather marginal results of this investigation and of a 
similar study of intertask transfer in the le: 
tives (2), it would be w 
humans to exhibit any g 
tions. 


Harlow (3, p. 53) has observed that “ 
set is a highly predictable, 
as controls are maintaine 
of the problem.” 


arning of lists of paired nnn 
; ‘ Fi loys t 
ell to consider why one might not anticipate adu 

reat degree of learning set formation in these situa- 


- +. the formation of a learning 
orderly process which can be demonstrated as long 
d over the subjects’ experience and the difficulty 


ge students have probably overlearned such 
. i “ 
geometrical figures, of Printing the letters a 
up» . x 
through “P,” of turning pages, meaningless associations, an 


the remaining skills involved in code substitution learning. Considering 
the age and experience of the Ss and the simplicity of the task, it is prob- 
able that neither the Ss’ capacity for forming associations nor their work 
habits were modified appreciably by the practice given. One might more 
reasonably conclude that what intertask transfer has been demonstrated 


habits as discriminating 


of forming 


ee 
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is a function of ada i i : 
tation i pi Na es on situation; at least this interpre- 
perimental Ss was modified duri sic Moy however the behavior of the ex- 
ment, similar changes occ e he traipi portion of the first experi- 
groupe did not eral be 2 in the behavior of the control Ss, since the 
ooh atte pi cantly in their performance on the transfer task. 
sweetie FO — therefore, to use materials with which the 
meedet ail ba un amiliar in order to study changes in capacity or 
fonal aäaneaiion he epee intertask transfer independently of emo- 
brenis ot 2 ocio-emotional adaptation may, of course, be completed 
While Hebb ean gestling when Ss are infra-human primates.) ` 
Geen. 2 n given the discrimmation of chimpanzee faces and the 
toi ha amic nuclei as examples of suitably unfamiliar tasks, 
ance of this variable can be illustrated by reference to studies 


of i 
oo cre in verbal learning. 
tives by oe and Underwood (2) found tat learni 
and iclear paired associates method was ‘largely comp 
ine ae ai a single list, while Ward (6) using the 
lists: eg found intertask transfer over a series of 16 successive 
roteer : “eon and von Lackum (5) reported they found an im- 
units miter a8 3 ee of learn! l lists of three-consonant nonsense 
by the tae lays in which numbers; words, and syllables had been learned 
Bonnar by eat method. It is suggested that the learning how to learn” 
y Greenberg and Underwood experiment consisted almost entirely 


of adj 
justment to the laboratory situation, while prolonged intertask transfer 
determined by the necessity 


ng how to learn adjec- 
lete after learning 
less familiar serial 


ng seria 


fo 
Sip dh the other experimenters was largely 
new m Ss dealing with a new kind of stimulus, nonsense syllables, and a 
ethod of recitation, serial anticipation. 
ask difficulty, very simple problems may be 
hen the Ss 


set formation W 
d the objects 


formation of 


ao a to varying t 

ate Dia ir the significant variabl 

with ane sae Kuenne [cited by 

a ledi arlow tested his monkeys tO 
g set in preschool children. 


E. SUMMARY 
measure the amount of intertask 


first experiment 16 Ss were 
and 16 Ss on the same task 
compared on a 
n five different 


les in learning 
Harlow (3)] use 
demonstrate the 


performed to 


T š 
wo experiments were 
on learning. In the 


a in code substituti 

each a z different task each 

Senica jA = 16 days. Both group: 
our new transfer codes. 
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i ere 
codes a day for two days in the second study. The following results w 
obtained: 


i i i ents 

1. The two groups tested on series of different tasks showed ono 

of 37 and 25.6 per cent in their mean total substitutions per test p fe 
between the first and 16th and 10th tasks, respectively, which were sig 


cant at the .001 confidence level. 
2 


2. The group which had been practiced on the same tasks for 16 B- 

was not significantly inferior to the group which had practiced ma 

tasks each day, when both groups were compared on a series of transfer tas 
3. An analysis of the results of the present investigation lead to t 


š 3 station were 
conclusion that the effects of adjustment to the learning situation 
largely responsible for the intertask transfer found. 
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A SE. 
pee FOR SYSTEMATIC PERSONALITY DIFFERENTIAE 
HE ONLY CHILD IN YOUNG ADULTHOOD* 


Insti r i i 
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Maurice O. BURKE 


A. INTRODUCTION 


T . ° . 
he notion that the only child is somehow “different” in psychological 
h siblings is an old and per- 


make- i 

P e-up from children who have been reared wit 
en i i 

t one. As in the past, the notion seems to be more widely held by the 


publi 

M c at large than by the members of any selected group; how much of 
a i T 

ser pena comes, in this instance, from the wellsprings of folklore and 

ition and how much from first-hand observations of behavior it is, of È 


course, impossible to say- 
analysts, while the topic 
for explicit discussion, 
cant determinant of the p 
en d therefore of personality. It is but one 
a ee aga to reason that the only-child family constellation, being an 
arently anomalous one, should offer greater potentiality for the develop- 
sn of personality anomaly. The occasional analysts [e.g Flugel (10), 
ichel (9)] who have tended more or less explicitly to favor the notion 
that only children differ in personality from others, seem to have based their 
contentions on a priori thinking of this sort. However, at least one analyst 


of the past, viz. Brill (2), has claimed extensive first-hand empirical evi- 
everal other analytically-oriented students of 


laims [e-g- Taylor (15), Clark and Cap- 
point to some “abnormality” —in the 


of the only child has never 
it is generally accepted 
attern and intensity 


Among the psycho: 
been extensively singled out 
that family structure is a signifi 
of the intra-familial dynamics an 


dence in support of it, and s 
Personality have made similar ¢ 
ie (5)]. All of these students 
gative sense—of the only child. 
The psychologists, while they have speculated little regarding the topic 
under discussion, have experimented much. Indeed, the subject has through 
the years stimulated a sufficient volume of experimentation to have merited, 
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in 1934, a review in the Psychological Bulletin (4) which mene peti 
other things, that pertinent experiments were being carried ai e 
the turn of the century. Nor has the topic been neglected in ae eo 
1934. If, in an effort to summarize these studies, some sort o : ei 
tally of findings with respect to all of the various traits menne ree 
it is found that, while occasional significant trait differences arise be eh 
groups of only and non-only children, the studies as a whole tend to weig 


iff j z s ight be 
against the existence of differences. Upon first impulse, one mig 


‘. i e issue 
tempted simply to accept the experimental evidence and to regard = oe 
as closed; but a second glance soon reveals that the large majority o 


- - 8 ir findings 
studies contains a number of flaws which give cause to call their 


: atest r ve been 
into question. Among other things, many of the experimenters hav 


careless in their definition and selection of “only” and “non-only” children; 
the traits measured have been arbitrary 
without rationale; and the measuring 
and superficial, 


inquire as to whe 


and vague and have been selected 
instruments employed have been mon 
Regarding the last of these, for example, one might ieee 
ther the evidence (assuming there is such) upon which mn 
beliefs of the lay public and the psychoanalysts is based is of a different orde 
and/or perhaps of a more subtle nature than that of the experimenters. siey 
All of these considerations lead one to entertain doubt as to the poe 
of the experimental findings and supply justification for further researc : 
Provided that such research can be designed in a fashion which will min 


à ia : xperi- 
mize its vulnerability to them and to like criticisms. This the present exP 
menter attempted to do. 


B. PROBLEM 


Having set up the general h 
larly associated (i.e. 
relative to true “ 


ypothesis that true “only-childness” is ail 
> is correlated) with discoverable personality dimsen 
non-only-childness,” certain theorizing of Taylor, a, 
and Clark and Capparell was enlisted to Provide a substratum upon whic 


a loosely-formulated structure of hypothetical rationale concerning the pos 

sible nature of these differences might be built. 
Taylor (15) studied a group of ostensibly well- 

dren and Purported to observe an unusually 

and psychosomatic com 

Satisfactory 


of developin 


adjusted adult only-chil- 
high incidence of neurastheni€ 
The implication was that, while 
it was accomplished at a cost 
in the “deeper strata” of the per- 
mptoms were the manifestations. I” 
development of these manifestations: 


plaints among them. 

social adjustment was achieved, 
g certain “maladjustments” 
sonality of which the aforeme 


ntioned sy; 
an effort to expl 


ain the genesis and 
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Taylor tu z á 
be — pene earlier theorizing of Anderson (1) who held that 
ponte alpen - ae paspa within the primary family group dur- 
oil east ee se Is to two years through a process of observation 
Sime Tithe n aini ie the infant himself and his parents and 
E n sence of siblings during this crucial period, the individual 
porate social patterns and motives and there occurs instead an 
“ego-motives” whose repression in conjunction with 


over-development of 
nt results in the development of neurasthenic 


la a 
ter attempts at social adjustme 


n psychosomatic complaints. 
Feni = 4 
nichel (9, p. 574) emphasizes both the increased intensity of the Oedipal 


situation i A a 
ins Dan the only child—a fact which enhances the danger of (presum- 
y, primarily sexual) maladjustment—and the prevalence of the rem- 


nants * z : 
s of the pre-Oedipal mother fixation in women. 


Clark 7 tere” 
a and Capparell (5), noting a high incidence of only children among 
adult patients, con he dynamics involved, that 


ihe cluded, after a study of t 
most prevalent manifestation amon hild patients was their 


tendency to b ia g efi gi 
pn te to chave as peripheral persons, Mat is, as persons who tend to 
ain on the periphery of virtually all social groups being unable to inte- 

grate themselves into them. 
Pine these as a starting point, 

J eses were deduced: 

Me aa and levels of intergroup difference. Reasoning from Taylor, 
wn ark and Capparell, it was hypo hat if two groups, one an 
a and the other a non-only grouP, lected from an outwardly 
normal” (in the sense of non-abnormal) population, significant intergroup 
differences would be found (a) in the “deeper strata” of the personality, 
) in that area of environmen- 


b 
(b) upon the level of symptomatology, and (¢ 
pelongingness” as measured by various aspects of 


the following Joosely-formulated part- 


thesized t 
were se 


ta ¥ . . 
al adjustment involving 


group participation. 


A a i 
2. “Directions” of difference. In respect 
gher incidence among on 


to (a) it was further reasoned 
ly children of “internal 


of the personality, of heightened anx- 
ency. Regard- 


ety and, perhaps, of indications of (latent) homosexual tend 
ing (b), it was hypothesized that the only child group would evidence 
the greater wadency toward ps) ic symptomatology- Finally, with 
reference to (c), it was posited that the only child might be expected on 
the average to be “more periphera jally than the non-only child. 
i , the experimenter selected 
held to 


In order to implemen 
as i ee 
instruments the individual Rorschac 


tructure 


nce it is generally 
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be a “depth” test) and the Minnesota Multiphasic Personality Inventory 
(MMPI). which may be regarded as a modern refinement of the ws 
superficial (i.e., relatively non-projective) instruments used by many of Ta 
previous experimenters and which aims at revealing symptomatology. a 
addition there was devised a questionnaire (entitled “Data Sheet”) designe 
to give a rough estimate of the general “style of life” of the subjects during 
their academic years. The questionnaire was divided into two parts, the 
first concerning itself with the high school years, the second with the col- 
lege years. Under each section, the subject was 
list of all extracurricular and systematic non-schoi 
length of time he Participated in each, 
time each office was held. Further info 
tailed listing of all scholasti 
berships in honoraries ; 


asked to give a complete 
ol-connected activities, the 
the offices held, and the length of 
tmation to be given included a de- 
c honors, scholarships, prizes, citations, and mem- 
a recent occupational history; a history of dating activi- 
e average hours of study; and a complete listing of all 
ystematically engaged in at the time of the experi- 
e of weights was developed for the various Data 


3) signs of color and shading shock, and Hertz’s (12) 
r anxiety. In addition, on 
ypotheses, to compare bot 


» Sreater evidence of malad- 
ce of specific scales for measuring 
atic Symptomatology, it was posited, for example, 
© expected merely to show a large" 
Several scales: with respect to the 
y € non-only children would, on the 
average, score significantly higher than th 


ge c i e only with respect to those items 
Pertaining to gregarious or outgoing activities, while the only would score 
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higher in i i 
— those items which would commonly be expected to reflect isolated 
The subj 

Te vce. ahs a oy college undergraduates, 25 of whom were 

2,200 University of n ia were selected from a larger group of some 

et ana oe its urgh students by administering in regular classes 

a a tionnaire embodying the various criteria for selection or 
of individuals in accordance with the following definitions and 


restrictions: 
Le “only p 
An “only” subject was defined as one who had never had any siblings 


25 oe 
rk hii a Oa oe ee ae 
eon OPOE TEA EA een sti pe the essence of onliness.” It 
ciencies: first, the absence id are d ot Si a a 
wlth oie ahaa nee it e ai continuous association of a child 
ae a = ren within the immediate family circle during the earliest 
displace is life; and second, the absence in his experience of the event of 
name oa by a younger sibling during these early years. Accordingly it 
different ed that a “non-only child would be one whose environmental 
ro Nae relative to the conditions of the only child must include the 
Se cies eae continuous presence in the immediate environment of two 
miek i a both of whom might be younger, but only one of whom 
A ihe older, than the subject; neither of whom might differ in age from 
he ject by more than five years in either direction; one of whom, be 

younger or older than the subject, must have appeared on the scene prior 
t9 the subject’s 30th month [see Anderson (1)]; and whose sex might 
be either female for both, male for both, or male for one and female for the 


other, 

Care was taken to elimina 
a 
any’ way abnormal or unusual or who 
in ; : i 
A the stipulated environment with both p: 


jects, with the required minimum number of siblings) ai 
All persons se 


x their birth until their 15th birthdate. 
the basis of the questionnaire were interviewed briefly 


anfore final selection. Thus, the fact 0 ; 
ormation yielded by the preliminary questionnaire, and the impressions of 


the experimenter served together as the means by which the persons finally 
superficially “normal” or “well-ad- 


Si . : 

selected as subjects were adjudged as i 
Justed.” Only one person was eliminated as 2 result of the interview. 
Pairs of only and non-only subjects were closely matched for a number: 


ily background was in 


te subjects whose fam 
live continuously with- 


had failed to 


arents (and for non-only sub- 
t least from the time 
Jected as subjects on 
by the experimenter 


{ college attendance per se, the in- 
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; i i 5 al 
of characteristics pertaining to themselves and their families, oa 
scores made by the subjects on the American Council on e Sal 
tion (ACE), religion of subjects, level of education of yan os 
origin of parents, and socioeconomic status of the family [as det 3 


h Ree won É rican 
modification of Warner’s (16) technique]. All subjects were Ame 
born whites. 


The groups, as finally selected, resembled each other very PRN wit 
in the central tendency and dispersion not only of all of the above c et 
teristics, but also in respect to ages of subjects (mean age being 19:7 Teal 
for both groups), college year, courses of specialization and level of aces 
appearance” (as rated—for want of a better method—by the spans nt 
on a 5-point scale). Both groups ranged from the highest to the low 3 
socioeconomic and educational level of parents, with an adequate ae 
sentation on all levels. The three major western religions were ne 
represented in each of the two groups as were college year and area of ssi 
cialization. Generally speaking, the groups were representative of the co- 
population at the University. 

The subjects were tested individually by 
by him [using the Klopfer (14) method] 
able steps were taken to eliminate bias 
remove all identifying marks from the ri 


and intermix the records of the two 
the scorers, 


the experimenter, the tests scored 
and checked by an associate. siur 
in scoring by having a third ae 
ecord, assign a code number to each, 
groups before turning them back to 


C. Resutts 


: s iven 
low, two sorts of information are generally g al 
* i 1 
for each set of scores, si first, a general ciaee 
is- 
of central tendency and of 


: sae à nost 
persion; then tests for significance of differences between groups. In n 


> s the 
instances, because of the presence of extreme values and because of 
general non-normality of the 


data, it was judged desirable to use parenie 
measures of central tendency persion in preference to those which 
like the mean ‘ 
the findings by extreme values, Pozo is used 7 
ause of its greater reliability. Sif 


on- 
“Square, the ż-test, and a eo a 
Parametric statistic known as the “sign test of significance (z)” (13). Fe 


‘ e 
chi-square and t, the formulae used throughout were those for correlat 

r p: + ‘Ve 

samples and that for chi-square included Yates’ correction for continuit! 


€ quartile deviation bec 


nificance tests employed in the study 


e —— 
J + 
4 
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I ‘ 

n treating the Rorschach data (and also that for the Data Sheet), the 

= experimenter attempted to adhere to the rules of statistical propriety 
‘orth by Cronbach (6) in his definitive article on the handling of this 


test. 
1. Rorschach Findings 


As based upon the clinical judgment of the experimenter (and contrary 
to expectation, at least for the only group), the Rorschach protocols of both 
groups seemed largely to fall well within the range of the “normal.” The 
most frequent sort of “abnormality” exhibited by the records was that of 
All in all, there were some six or seven such records 
roups. One of the only-child 


d an unusual amount of 


the hysterical variety. 
distributed fairly equally between the two g 
records manifested depression while a second showe 
hostility. One of the non-only records appeared rather “paranoid.” 

he distribution of the subjects of both groups with 
scoring, while Table 2 displays the 
es between groups with respect to 
t derived ratios. 


Table 1 summarizes t 
Tespect to major categories of Rorschach 
results of tests of significance of differenc 
some of these, plus those for certain of the more importan 


E1 
TADI oF THE MAJOR SCORING 


MEDIAN AND Poo—1o OF RESPONSES FALLING IN CERTAIN 
or THE RORSCHACH AS MANIFESTED BY THE 


CATEGORIES 
_— ONLY AND Non-ONLY GROUPS 
Scoring a Median Poo—10 
Sagay Only Non-only Only Non-only 

R n 26 31.5 37.5 
M 25 3 12.0 $4 
FM 5 4 10.5 70 
5 0 0 1.0 f 
FR 0 0 3.0 15 
E 0 0 1.0 2.5 
k 0 0 1.0 1.0 
E 10 10 22.5 21.0 
Fe 2 2 45 5.0 
"e 0 0 1.0 1.0 
is 0 1 1.0 4.0 
FC 5 8 4.0 6.5 
CF i 1 45 + 
0. a 

€ 0 0 
ea i 4 <2 4 
ae ” 5 f 4.0 3.5 
Ww - 9 12.5 10.5 
Dd i 1 7.5 7.0 
S a 0 1.5 3.0 
P 5 3.0 4.5 
3 11.5 23.5 

Ruin, WX 10 9 
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Table 1 tends to show a similarity between groups which is borne A 
in subsequent tables. Table 2 indicates that of the 32 sign tests er 
puted, only one—viz., the average reaction time to colored Se mit 
nificant at the 5 per cent level; this ratio of significant to non-signi “re 
values is about what might be expected on the basis of chance—assum! E 
independent differences, which, incidentally, is not the case here. g oe 
event, no great importance can be attached to the presence of the single sig 
nificant difference among so large a number. Ee 

One might at first glance be inclined to attach some significance to Ps 
fact that an appreciable majority of the differences (viz., 20 out of te 
even though non-significant, tend to preponderate algebraically in the non 


TABLE 2 anne 
A Comparison* oF ONLY AND Non-ONLY Groups WiTH RESPECT To CERTAIN 
More IMPORTANT DIMENSIONS OF THE RORSCHACH 


Dimension z P: 
Total R 0.00 99 
Total time —1.80} 07 
Average time per response —1.80 07 
Average RT —0.80 42 
Average RT to color cards —2.20 -03 
Average RT to shaded cards —1.00 -32 
Total M —0.20 -84 
M/R (ie, M%) 0.20 84 
Total FM 0.00 99 
FM/R_ (i.e, FM%) 1.20 -23 
M/ (Fm + m) —1:60 "il 
Total FC —0.80 42 
FC/R (i.e, FC%) —1,40 16 
FC/ (CF + C) —1.00 32 
Sum C —1.00 32 
M/sum C 0.60 55 
Rym, 1x, x/R 1.00 -32 

otal Fe —0.2 84 
Fe/R (i.e, Fe%) nae 84 
FK k 0.60 55 
(FK + K + k)/R —0.40 69 3 
out C/ (Fe + e 4 c) 0.00 99 
ve 0.60 55 
(FK + F + Fe)/R 0.60 55 
Total P 0.00 99 
es 0.60 55 
H% —1.20 23 

% —1.00 32 
wee 1.20 23 
W/M n —0.80 42 

—0.20 84 
(Dd + $)/R —0.30 "42 
*By means of the “ 


sign test” (see ref. 13). 


. . . > p 
+The minus sign indicates that the Preponderance lies with the non-only ” 


pa 
~i 


ii 
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onl bapa ; anf 
y group. (Especially is this likely when it is also observed that no 
vith respect to total R—even, inci- 


signi ; R 
+ da intergroup difference exists v 
ntally, i Fy 
finns i when the ¢-test is applied—and that a number of the items, for 
, certain of the ratios, would in any event remain relatively uninflu- 


enced i $ 
by the total R.) Reflection will show that, for one thing, certain of 


the sign: i i 
gns (notably certain of the ratios) are the result of artifacts in the 


ig of a data, and, for another, that it is not unanimity of direction of 
eras, rat! m meaningful patterning of plus and minus signs, which is of 
i i a he number of such patterns deducible from the hypotheses 
hither e> , where they are fulfilled, as, for example, in the case of the 
at ei O, lower sum C and lower FC/CF plus C)-ratio for the 
tal se (deducible from the theorizing of Taylor), coupled with the 
ani en experience balance (M/sum C) for this group, they turn 
Cen e lacking in significance of difference as between the two groups. 
more meaningful patterns are treated in Tables 3, 4, and 5. 
In Table 3, which compares the two groups with respect to Davidson’s 


TABLE 3 
Wit RESPECT TO THE PRESENCE OR 


Non-ONLY GROUPS 


A 
Comparison OF ONLY AND 
# SIGNS OF / pJUSTMENT 


ABSENCE OF Davipson’s 
Number Sign Chi-square P 
3 M equal to or greater than FM 0.12 va 
A M equal to or greater than 3 0.00 es 
H Sum C greater than Fe + € +C oF 28 
F% equal to or less than 50, but not less than 20 OLD he 
5 Sum of Dd + S equal to oF less than 10% total R 0.56 AT 
6 P equal to or greater than 4, but not 
7 more than 30% R On a 
A R greater than 20 08 78 
5 FC equal to or greater than CF bee: "56 
i FC equal to or greater than paa ses 
ti Complete absence of pure i 
Per cent of responses to the last three cards 
equal to or greater than 40% R, but ne 2,08 16 
B greater than 60% R 0.36 ‘36 
i FK + Fe equal to or greater than 2 0.08 73 
14 W:M equal approximately to 2:1 0.90 ‘36 
15 A% equal to or less than 50 1.23 27 
ta ‘Absence of color shock 0.12 73 
16 Absence of shading shock = = 
Absence of card refusals 010 76 
Sum of signst - = 
*Ref. 7. d; th ison is based 
ined; thus compans i 
of both groups eee of signs equal to oF greater 


ona score was the median h ge 

than ithe a of records in each group exhibiting a 
$L e combined median. 

set east theoretical frequency 
chi-square. 


too small to permit application 


of one Or more cells 
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— j 
igns of adjustment, we find again a consistent absence of or ma 
a es between only and non-only groups, a fact which = a A 
E nae the hypothesized differences in “adjustment E Bary 
strata of the personality” between the two groups. Untortana T ack 
son fails to provide us with norms for any given group; pugs seers a 
(7) a study by Roman and Liff in which application of the anar aie 
to Rorschach protocols of seven college students Si ors angie gens 
mean obtained there was 8.14 signs and the standard deviation m g 
For the present group the means were 10.44 and 10.56 for the on Je ia 
only groups respectively, and the standard deviations were 1.96 and 2. 
t calculated for the means came to .20. _" 
Table 4 summarizes the distribution of both groups with nape © 
various signs of anxiety, hostility, and homosexuality and indica phe 
the results of tests for the significance of differences between the two g 
with respect to these signs, 


ai ; > ioné OÍ 
Regarding the anxiety signs, Table 4 indicates that while only or 


TABLE 4 VARIOUS 
i o 
MEDIAN AND Poo—10 OF THE ONLY AND NON-ONLY Groups WITH REGARD Ti 


* 
4 Ji RISON 
SIGNS OF ANXIETY, HOSTILITY, AND HOMOSEXUALITY, AND A COMPA 
OF THE Two Groups WITH RESPECT TO THESE SIGNS 


Number of signs 
Median 


Po0-10 P: 
Signs Only Non-only Only Non-only ee mae 
Anxiety: 16 
Shading shock 2 2 4.0 2.5 1.40 69 
Color shock 2 2 4.0 3.0 40 
Shading and color 32 
shock combined 5 3 6.5 5.5 1.00 
Anxiety signs based .00 
upon content 12 10 15.5 13.5 3.20 23 
Control over anxiety} 1.0 1.0 4.2 4.7 1.20 BA 
Hostility , 5 4 13.5 6.5 -20 07 
Homosexuality J J 2 4.5 5.0 : re 
*By means of the “sign test” (see ref, 13). 
Values ar 


e based upon 


(ShF + Sh))wt. 


scores 


la (FSb- 
computed by means of the formula 
(See ref, 12.) 


these—viz., that based u 
confidence, there is a 
signs in the only group. (This is indicat 
the hypothesis of greater anxiety j 


tiated, gains some plausibility. In 
attributed merely to gs 


Pon content—is signific 


| of 
ant at the 5 per cent leve 
general trend tow. 


iety 
ard a higher incidence of all anxi 


an- 
group, though hardly subst 


bs $ is best 
addition, while the difference is je 
ampling fluctuation, it is interesting to note that 


that our hypotheses in th 
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FYI rhi -p 
aa — the trend toward greater anxiety (vizą the only 
si ese > = prenter capacity to control it The intergroup differ- 
with senda ta T are clearly not significant, but those concerned 
seaming ae f or is on significance at the 5 per cent level, thereby 
BE =i ii ra ency to bear out the hypothesis regarding this 
ae is hint that content may be a more subtle indicator of 
ales of an other aspects of the Rorschach Test. The essential “nor- 
) oth groups, as manifested in Rorschach protocols is corroborated 


by : 
y the obtained MMPI scores. Table 5 exhibits the number of scores 


owen a TABLE 5 
oe NUMBER or MMPI T-ScoRES IN EacH GROUP Lyinc OUTSIDE THE RANGE 
30 To 70 AND NUMBER OF INDIVIDUALS EARNING THESE SCORES 


Number of subjects 


Grou Total number Scores earning scores Scores 
a of scales above 70 above 70 below 30 
Only — 
Rey 225 5 4 1 

5 225 2 2 0 
__ Totals 450 7 6 1 


by the authors of the test 


falli P 
alling outside the “normal” range as defined 
0, inclusive, on any scale are 


(11): T-scores lying outside the range 30 to 7 
regarded by them as “abnormal.” 
The various descriptive and significance st 
scales of the MMPI are displayed together in 
It is clear from Tables 5 and 6 that our group 


differences either within oF without the “normal” ranges 
is regard fail to be substantiated. 


atistics relating to the nine 


Table 6. 
s fail to show significant 
and consequently 


M TABLE 6 g aMi 5 
EAN T-ScorEs, STANDARD Deviations AND j-VALUES FOR CALES OF THE MINNESO A 
MULTIPHASIC PERSONALITY [NVENTORY FOR ‘Oxtx ap Now-ONEY GROUPS 
= Only Non-only 

Scale Mean sD Mean u 
Hypochondriasis 49.00 5.83 49.44 A na 
Depression 49.12 8.33 46.76 T A 
Hysteria 53.80 6.32 54.88 142 ee 
ay pa m oe 7.26 0.93 
aon aaiias po iS ran 3 0.03 

noia 54.5 x z 
Psychasthenia 51.44 5.28 53.52 pi 037 
chizophrenia 31.56 6.70 53.76 : z 
Mania 34.83 944 56.80 9.66 0.72 


r y 
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F Hts dee 
Table 7 displays both the descriptive and the eo 
rived from the answers to the Data Sheet. Regarding tie ouch eye ee 
ties engaged in during the high school and college years, “ nd beh 
method of weighting was used which ranged between one point, aia ght 
the first year of mere membership in any organization, to five : ca ni 
for each year of presidency of a major organization. Space preclu eae 
further details here. With respect to the item on scholarships, a ye 
ship was not credited if awarded for reasons other than scholastic a 
ment or ability. 


TABLE 7 raisin ANNEE 
A COMPARISON oF ONLY AND Non-ONLy Groupes WitH RESPECT TO 
TO THE QUESTIONS oF THE “DATA SHEET 


Median P9o—10 P; 
Topic of question Only Non-only Only Non-only 


n 


Extent of participation 
in activities during 


04 
high school (score) 14.5 21.5 16.4 37.0 —2.00 
Extent of participation 
in activities during 1.40 16 
college (score) 3.0 4.0 7.0 12.5 6.20 84 
No. dates per month 5 4 8 9 0.20 84 
Age at first date (yrs.) 15 15 3 4 0.40 69 
Number of hobbies 1 1 3 2 T 
Hours per week spent in 45 65 
obbies 2 3 14 18 0. z 05 
Hours of study per week 15 10 29 21 1.9 


No. subjects answer- 
ing affirmatively 


Only Non-only 


Chi-square P 
High school honor roll 


21 17 0.90 36 
Possession of scholarships 
or memberships in honor- 
ary societies or both 10 12 0.12 73 
resent employment, or em- 
ployment during the pre- 
ceding summer, or both 14 18 0.00 99 


ance of non-sj 


A ” A in ap% 
gnificant differences is agai 
uch 


t 
ife s onan 
differences which do appear are cons drop 
rizing. There is apparently a great 


yel, 
-significant on the college Je 
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the ratio of i i 

vice rita relatively the same and the difference continues 

india te ee In harmony with this is the tendency of the 

Ned hes fee eee ae devote more time to her studies. It should be 

sit? uly ree one the patients of Clark and Capparell (5), the “nor- 

e ji imes widely in group activities. 

Eel remaining data of Table 7, these are best interpreted as re- 

ance relationship and merit little comment other than that 


necessary to poi i 
y point out that they fail to bear out the hypothesized patterns: 


To ch cteri words, 1t m: 
ara w. i wW 
terize the study asav hole in a fe zords, i ay be said that 
t to reveal the hypothesized 


the i 

Pisa wen as applied failed for the most par 

telesis, the pemi groups of normal” only and non-only subjects. Never- 

i aceon rama differences which did emerge, coupled with cer- 

eidio ae = : , while constituted of largely non-significant elements, 

Denoi e ypotheses, suggest the desirability of replication. Finally, 
y exists, now as before, that the failure to find significant differ- 


ences ri 4 
Ea ests upon the ineptness of our hypotheses, our methods, or our instru- 
š i 
, or upon some combination of these. 
D. SUMMARY 
ding certain personality 


hich the “normal” only child might on 
“normal” non-only child were 


A 
number of loosely-formulated hypotheses regar 


and b ; 
ehavioral characteristics in W 


the a 
or a be expected to differ from the 
ced from the thinking and research of certain largely psychoanalytically- 


ori 
ented students of personality. The individual Rorschach Test, the Minne- 


sota eye é : 
a Multiphasic Personality Inventory, and a specially constructed “style- 
d “Data Sheet”) were selected to test these 


ned questionnaire (terme 
'ypotheses. 
gre groups, one consisting of 2 
te emgage a larger group © 
tively s ll wat ostensibly 
A backgrounds. Each only 
renin ra S in regard to such characterist! 
se ackground, etc. The aforemention 
to each of the 50 S's. 
— results of the study were 
stants such as to suggest the 
differe possible that the use of 
nces where the present © 


5 only and one of 25 non-only S’s were 
2,200 University of Pittsburgh 
ales coming from rela- 
fully matched with a 
education, reli- 
then admin- 


S was care 
s intelligence, 
were 


cs a 
ed instruments 


but patterns of differ- 
Further, it was 
s might show 


ntially negatives 
of replication. 
es or technique 


esse’ 
desirability 
other approach 
nes had failed to do so. 
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PRESTIGE SUGGESTION IN CHILDREN’S ART 
PREFERENCES* 


Bureau of Educational Research, University of Illinois 


D. P. Avsuset, F. DeWrr, Beverty Gotpen, anp S. H. Scupoont? 


A. THE PROBLEM 


This study seeks empirical answers to the question of whether fourth and 
fifth grade children are responsive to the influence of adult opinion in 
Matters of art preference. It is also concerned with the reliability and 
generality of individual differences in this type of suggestibility and with 
the question of whether degree of suggestibility is related to the kind of 
Motivation underlying it. 

Some of the more recent and better 
10) have tended to indicate that children are not very 
Prestige suggestion or, at any rate, respond less to the suggestions of adults 
than to those of peers. Since we felt that these experiments were not 
generally representative of situations in which adults attempt to influence 
the value judgments of children and, hence, that the findings were partly a 
function of various special features of experimental design, we endeavored 
to measure the susceptibility of children’s value judgments to adult influence 


under more typical conditions of adult-child interaction. The art pref- 
used to measure the suggestibility of university 
ably suited to this purpose. 


t efforts to identify the personality correlates of 
5, 9, 13, 16), we were also inter- 
579 


-known studies of suggestibility (6, 
responsive to adult 


erence situation previously 
Students (11, 12), was regarded as admir: 


In accordance with recen 


individual diff 5 stibility (1 
ifferences in suggestibility \': Á sa 

i i a of our 
ested (a) in ascertaining the intra- and inter-situational generality 


pee PY agnitude of in- 
Suggestibility measure in children, and (b) in ene ae associated 
Pan rentially associa 
dividual suggestibility scores to pe 4 


with the motivational basis of suggestibility. P ree sigh 
eral, individuals are motivated to accept the are stat main reasons 
Spect to the value judgments they forit for onë °F bgi i d non-satellizing 
(not necessarily mutually exclusive), designated ere ie redivated upon 
Tespectively (3, p. 136). “The satellizing basis of suggestibility 18 prew''« 


T c 
; 1955. 
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variables 


rsonality e 
We hypothesized that, 
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on a 
feelings of personal loyalty or emotional allegiance to pe ser Ae of 
desire to be like him and to share his values irrespective . a Semel 
expediency or self-enhancement. The ton-satellizing aa ac ack. fe 
the other hand, is predicated, consciously or unconsciously, Ps ate a 
tors as fear of punishment or social disapproval and upon implied p 
reward or support in the quest for status. iie by 

In the present study we proposed to test intra-situational gene a os 
determining the split-half reliability of individual suggestibility ere 
the drt Preference Test, and to test inter-situational generality a fuller 
the latter scores of our subjects to their tendency to accept the va aa eae 
ments of their parents. And by correlating suggestibility scores w eee 
independent measures of satellizing and non-satellizing trends, hiai ne 
to ascertain whether degree of Suggestibility in children was relate: eee 
dimension of personality Structure which provides, at least in part, t 
derlying motivational basis for acceptance of others’ suggestions. 


B. Mernop 
1. Population 


ji 
were 40 fourth and fifth grade aie 
m two elementary schools in Champaign- h of 
were selected from each school and from eac! an, 
The mean age of the boys was 10.2 when the study ae 
age of the girls was 10.1. All of the children were ¥ 
tive of a wide range of social class backgrounds. 


i É i uring 

The data on which this Particular study js based were collected are 
the course of an after-school arts-and-crafts program meeting 90 m! 
twice weekly for a semester, 


e 
the junior authors administered = 
instruments described below, and the third served as arts-and-crafts 
structor. 
2, 
This test consist: 
Painting. In orde 


The subjects in this study 
boys and 19 girls) drawn fro 
na, Illinois, Twenty children 
the two grades, 
and the mean 


The Art Preference (Suggestibility ) Test 
S of eight pairs of la 


foul 
: ting 

ntern slides, each slide representing 
r to obtain virtual u 


a 

nanimity of preference for one ee 
is paired in each case with an U 

modernistic abstrac 

white screen, After ea 

or 

ance with their individual 


second) of conventional a; 


nd abstract p: 
serial effects, 


y 
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The tes s TY P 

ters who pererin i i pear aote e hi one of the experimen- 
asian “hasan” on ave and yy the -crafts instructor to ‘the subjects 
the subjects were simply sabe E iis first (pre-suggestion) session, 
dor eenguliiagthetz ser ae to express their sincere preferences with- 
acain. Theret g bors. ne week later the test was administered 
E i hve jn rimenter introduced this session by stating that he was go- 
persons often aiia ae g the paintings because he had observed that 
iha ceretesty c ange their ratings of works of art after various features of 
M conception and technique are pointed out to them. The slides 
ee presented in pairs as in the first session. In an informal, spon- 
the —— the experimenter made several favorable comments about 
Homi a gigs and several unfavorable comments about the conven- 
medei P in each pair. The subjects expressed their preferences im- 

ately after the presentation of each pair of slides with the accompanying 
commentary. 
3. Other Instruments 


Agreement With Perceived Parent Opinions was intended as a parallel 
f children’s susceptibility to parental influence 


but more indirect measure 0 

in the formation of their value judgments. A subject’s score on this instru- 
ment reflects the extent to which his expressed opinions are in agreement with 
Perceived parent opinions on various issues concerning parent-child relation- 
ships (e.g., home chores, discipline, The subject first rates 41 
such statements on a five-point sca ement or disagreement 
with same. One week later he rates these same statements in accordance 
with his perceptions of his parents’ opinions regarding these issues. The 


Score given each subject on this test is the sum of the discrepancies between 
respective of direction of difference) 


own and perceived parent ratings (ir 
on all 41 items. The corrected split-half (odd-even) reliability coefficient 
of these scores was Si 
dae : Moral Responsibility 
( zing and non-satellizing acceptan! 
mek personal interview basis) are P ; 
the ions, each dealing with a moral prob en p 
r own age (e.g, cheating, lying stealing), # 
the moral behavior involved and to indicate the reaso 


Judgments. Responses are scored as satellizing if they indicat lizi 
acceptance of a moral principle or fear of punishment, and as non-sate izing 


if reference is made to abstract concepts of equity and reciprocity. The 


Corrected split-half (odd-even) reliability of these scores was 53% 


privileges). 
le of own agre 


gned to differentiate between 
al values. The subjects 
11 purportedly true 
or girl of 
valuate 


Test was desi 
ce of mor 
resented with 

onfronting a boy 
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r 3 izing 

The Hero Worship Test was designed to distinguish — ‘salle 
and non-satellizing trends in identifying with an yet age ienien 
ing hero worship was defined as the tendency to ideitify in yi pra 
capacity with the admired individual in order to derive a ate tie 
Status; non-satellizing hero worship was defined as the ten 7 pag 
the admired person as an emulatory model and stepping ae Di influence 
thering of own status, i.e., to become like the latter and to use his 
in order to gain a comparable status. he subject 

This test consists of three hypothetical encounters between e S dies 
and hero in which the former expresses a preference for one öt o iing 
in relation to the latter. In each case the rôles are ordered on a pa Lone 
non-satellizing continuum. The heroes used for the boys are ye are 
Ranger, Roy Rogers, and Tarzan. The heroines used for the a are 
Queen Elizabeth, Dale Evans, and Florence Nightingale. Respo a con- 
scored on a one to four basis in accordance with position on the mui his 
tinuum. An individual’s score on the test is computed by Se egolll 
responses to the three stories, Generality over items was tested by i Bi three 
contingency coefficients between the subjects’ responses on each of jai f 
Pairs of stories. The mean contingency coefficient for the boys wi 
(P< 01); for the girls, it was .60 (P < Ol). 


C. RESULTS 

In accordance with o 
Preference Test, the o 
jects initially preferred 
paintings. More boys ( 
favored the abstract me 
Immediately 


' Art 
ur purposeful manipulation of the pairings in the sube 
verwhelming majority (92.8 per cent) of on" isti 
the conventional to the abstract, ultramodern n 
9.5 per cent) than girls (4.6 per cent), how 


mber of each pair at this time (P < .05). 
following the presentation of cent t0 
centage of preferences for the abstract paintings rose from 7.2 per Toa the 
34 per cent for the g a whole (P < 001). The change ange 
boys was from 9.5 per cent to 30.8 per cent. The corresponding © 


h the 
T cent to 37.2 per cent. Thus, althoug they 
girls originally preferred the á i 


ye 


“expert” opinion, 


nificantly more than the b 
comments of the experimenter 


Individual suggestibility 
ject’s actual Preference rey, 
he could have made. 
conventional Paintings 


ati 
oys did (P < .01) to the evalu@ 


. n sub- 
Scores were com 

ersals by the to 
If, for example, he j 


and subsequently 


puted by dividing a given * 
tal number of possible Or at 
nitially preferred six out 0 Jatten 
preferred only four of the “ 
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2/6 or .33. The distribution of individual 
indicates that most individuals in 
ve to prestige suggestion. Ap- 
preferences less than 20 per cent 


his suggestibility score would be 
suggestibility scores, shown in Figure 1, 
our population were only partially responsi 
proximately half of the group changed their 


of the time after exposure to adult expert opinion. 
to prestige suggestion in the Art Pref- 


The responsiveness of cur subjects 


FREQUENCY 


E ART 


En rS pS ON TH 
INDIVIDUAL SUGGESTIBILITY Scores 0% 


Fr ENCY TION OF 
EQUENCY DISTRIBU PREFERENCE TEST 
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erence Test showed considerable intra-situational generality over foris or 
paired items. The corrected split-half (odd-even) reliability coeffic 
s .88. 

ae suggestibility scores were correlated with Haye ang 
measure, namely, agreement with Perceived parent opinions (in or T 
test for inter-situational generality), the resulting correlation ee T 
negligible and not significant, Hence, in our population the oe > 
children to accept the art evaluations of an adult expert was unre oline 
their disposition to accept the values they perceived their parents ho 
with respect to common disciplinary problems. ad 

Individual Suggestibility scores were also not significantly related T 
.25) to satellizing explanations of moral behavior on the Moral RRT 
ity Test or to satellizing responses on the Hero Worship Test (r = —.21)- 


D. Discussion 


iffer- 
respect to art preference. How can these d A 
. R 2 . ies wi 
ences be explained? First, the tasks employed in the earlier studies wird 
of such a nature as to arouse children’s resistance to adult influence. In 


À : itional 
ters of food preference, children perceive adults as governed by nutriti 
considerations rather than by taste appeal, 


, o 
and hence are more disposed t 
follow the example of other children. 


On the basis of past experience oa 
s and demonstrations as a pedagogic device, schoo 
x when a teacher asserts that 4 
434-inch line js longer t Second, art preference is a se 
an food preference or line or 
* of judgment the child has relatively little 
ed frame of reference for evalua- 
evidence before him. Third, the at 
in the Art Preference Test is more 
adult influence than the arbitrary, unex- 
he other two situations, The same find- 
ult subjects, whose art Preferences are not significantly 
influenced by arbitrary majorj (9) or by attributing the names 
of famous artists to paintings (12), but are significantly influenced by 
evaluative descriptions of 


Phe 7 ; 
Paintings (11). In the absence of mere er 
suggestion, Duncker has been able to induce significant changes in children 
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AUSUBEL, F. DE WIT, B. GOLDEN, S. H. SCHPOONT 91 


taste preferi ces ev e irectly z7 attributin reference r un 
en en mor r g 
S (o) ind ly by a bu p ni for u 


me to the hero of a story (10). 
the a abe e in our girl subjects is in accord with 
TR ge oni concerned with sex differences 
Pde tie bee Zo 8, ). n accounting for this difference, there is 
magia ' to attribute it to the fact that girls are trained to be “lady- 
= compliant,’ and “not to contradict” (7, P- 275). i 
ME cy bere split-half reliability of our individual suggestibility 
pie ame rutchfield’s finding for adult subjects in which several 
cons. gmental tasks were utilized within the framework of the same 
neal ajority influence situation (9). However, the issue of inter- 
repeater sound which is closely related to the question of whether 
carry ity can be considered a general personality trait is still a very 
siege matter. Our finding that suggestibility scores on the Art Pref- 
est were not significantly related to children’s expressed degree of 


abre ‘ 4 w : 

a ement with perceived parent opinions must be qualified by several con- 
erati x z 
rations. First, the intra- of the latter measure was not 


ih test generality 

T z . : ` . ` 

kaa igh. Second, the two kinds of situations are really quite different, one 
olving more long-range a to parental influence, 


th nd incidental exposure 

e ot p: : ~~ 

a other involving less prolonged and more explicit exposure to the influ- 
c ae 

e of a much less intimately related person. 


a Third, generality coefficients 
nd to be consistently lower for children than for adults on practically all 
Personality variables. 


The fact that degree 
ee to whether the trait had a sate 
asis is the most difficult finding of all to explain. As above, this finding 

he instruments 


must be qualified by the limited intra-test generality of t 
measuring the latter var nerally low intercorrelations 


th ‘able, and by the ge Ligh 
at are found for presumably rela children. Studies 


of suggestibility in our subjects was apparently un- 
llizing oF non-satellizing motivational 


(5, 9, 13, 16) 


of the personality correlates of suggestibility i 
indicate that this variable is consistently associated with a cluster of tem- 
its that have been designated as characteristic 
” tible individual has 


peramental and personality tra! 

of the “authoritarian personality. The highly sugges 

been found to be vacillating, $ ye, inhibited, Una ¢ 
idealize his parent, to hold restrictive 


tili É ae 
ility, and intolerant of ambiguity; t 4 > 
attitudes in relation to children and positive attitudes toward authority, an 
to blame himself for discrep „c between own ® ip j dgments (9, 
on-suggestible individual, on the 
lf-assertive, 


13, 16). Personality investigati 3 
self-sufficient, S€ 


other hand, have found him to 


ble to tolerate hos- 
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independent, and able to think for himself (9, 13, 16). He does not like 
to take orders, does not want to get along with everyone, does not value 
strict discipline, and holds more critical attitudes toward his parents and 
less critical attitudes toward children (5, 9). 

In reconciling the above findings with our own 


, the following formula- 
tion seemed most defensible: 


The least common denominator of the person- 
ality variable associated with resistance to others’ 


a temperamental factor of self-sufficiency, self- 
maintain self-respect in the absence of exterr 
Degree or amount of Suggestibility, therefore 


influence appears to be 
assertiveness, and ability to 
nal support or approbation. 


, by virtue of hereditary endowment or upbringing 
by domineering parents, ranks relatively low with respect to this tempera- 
mental factor. The motivational basis of his suggestibility, however, is 
quite another matter. It is determined in part by his position on a satel- 
lizing-non-satellizing continuum and js apparently unrelated to relative de- 
gree of suggestibility. In the art preference situation, for example, the 
motivational basis of the subject’s Suggestibility is not at all implicit in his 
responsiveness to expert opinion; he could be suggestible on either a satel- 
lizing or a non-satellizing basis, However, when suggestibility scores are 
correlated with inde i se latter trends (i.e., scores on 
the Hero Worship Test and the Moral Responsibility Test), it appears that 
the motivational basis of Suggestibility does not significantly influence the 


extent to which the trait js expressed. We would tentatively conclude, 
therefore, that degree of expression and Motivation 


are determined by separate and independent dimensi 
ture, 


al basis of suggestibility 
Ons of personality struc- 


E. SUMMARY AND CoxcLusions 
The responsiveness of 40 ade school children to adult 
expert opinion was tested b t Preference Test, Follow- 
ing exposure to the evaluati 


fourth and fifth gr 


nal paintings Tose from 7.2 to 34 per cent 
ater preference for the abstract 
were significantly more responsive 


<2 001). Boys initially 
Paintings than did the girls, but 
to adult opinion. 

A split-half reliability of 
cated relatively high i 
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izing and non-satellizing trends in accepting moral values and in identify- 


ing with admired persons. 
with the interpretation that degree of expressio. 
suggestibility are determined by separat 


The latter findings were regarded as consistent 
n and motivational basis of 


e and independent dimensions of 


personality structure. 
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SYNESTHES 
ESIA IN CHILDREN 
: ASSOCIATION 
WITH PURE TONE Sere ee oe 


College of Education, University of Illinois 


Ray H 
. Smmpson, MARIAN QUINN, AND Davip P. AUSUBEL 


A. INTRODUCTION 
, 4) and music-graphic form (3) asso- 


ciations 

aoe tea nam that synesthetic experience is neither restricted to 

fee ihe pica individuals nor is wholly idiosyneratic in the particu- 

be bath = y associations that are formed. Such experience was found 
widely distributed and relatively homogeneous among unselected 


subjects. 
Thes : 

eisai T support ee view that particular auditory-color 

inthis a © 1s i i n more or ess uniformly within a given culture, 

Freen Ean saa sult o the individual members being similarly exposed to 

tion. a ssc presentations of the dual sensory qualities in ques- 

r a pina however, the influence of cultural conditioning 

S acleot ecause adults were used as subjects and because structured 

highly ES yA aer used as the source of auditory stimulation. Since 

ventionally oe ized qualities of both musical and color experience are con- 
ployed to create OT symbolize particular moods, specific, cul- 


tural]: . 
y stylized synesthetic associations would naturally tend to be established 
ic than, for example, between color and 


m á 
eiaa between color and musi ple, 
of maa i Such associations would be formed indirectly on the basis 
analities of relationships between the two sensory modalities and various 
Th ty mood. 
little Pima of these considerations © 
color earn for the operation © 
tigation am esia, it was deemed worthwhil 
cultural co ae unselected subjects that wou | 
using + en itioning. This was accomplished in 
tone fre entary school children as subjects, and | 
the oaia el the source of auditory stimulation. 
could tbe ative impact of culturally determined experients 
reasonably expected to be less pronounced in children than 1 


PW WE ae 
*R, ` 

eceived in the Editorial Office 0P February 5 

95 


Previ i 
vious studies of music-color (2 


ovided 


design which pr 
pitch- 


determinants of 
mparable inves- 
ld minimize the influence of 
the present study (4) by 
d (b) by employing pure 
In the first place, 
1] concomitance 
n adults. 


f experimental 


f more intrinsic 
e to conduct a co 


1955. 
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Second, particular single tones, in contrast to structu 


red musical experience, 
are not conventionally 


used to represent specific moods. Hence, if oen 
tive color-pitch associations appeared under such conditions, they could on 
some justification be attributed to more intrinsically determined oe s 
between the two modalities rather than to the effects of cultural conditioni e 

The present study, therefore, was designed primarily to answer the ae 
tion of whether children tend to associate certain spectral colors significantly 
more frequently with certain Pure tone frequencies than with others. An 
attempt was also made to ascertain whether color-tone associations are sig- 


4 a / variation in 
nificantly affected by the sex membership of the subjects and by variation 
the intensity of the auditory stimuli. 


B. METHOD 


- «oe ich 
pure tone frequencies and to have them indicate ve 
i s A : x h 
of six spectral colors they “thought of” immediately after hearing each of t 
tones, 


1. Population 


an school system who wW 
th the exception of a fi 


All 1,096 Pupils of an urb 
five, and six were tested wi 
subjects were eliminated fr 
impairment in one or more 
more color reactions to the 


The population upon which the results are based was made up of a total 
of 995 pupils (472 boys a 


nd 523 girls) distributed by grade as follows: 

sixth: 171 (78 boys and 93 girls); fifth: 256 (116 boys and 140 girls) ; 

fourth: 249 (117 boys and 132 girls) ; third: 319 (161 boys and 158 girls). 
2; Preparation of Color Stimuli 

‘al colors except indj 


ere in grade three, a 
ew absentees, while 1 
ause of significant hearing 


r or 
ause of failure to record one 
auditory stimuli. 


All of the spectr. 
low frequency the 
Each child in the e 


go were used, Ranging from high to 


» yellow, orange, and red. 

are piece of paper of et 
ng the experiment. These squares o: 
gular strips (2 inches by 1134 inches) of light 
tan manila paper, Under e Paper was placed the 


: e 
al and serial effects on th 


5 s were 
arrangements of the six colors we 
able of random numbers, 


— 9 
i OO 


viata 
—————— 


ns 
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3. Presentation of Sound Stimuli 


Pure to i i 
4000, ae op selected as sound stimuli were 125, 250, 1,000. 
en cae a ‘ae A egels per second. Each frequency was preiti 
mea oe cibels and once with 50 decibels. Thus, in all, each 
Bet aaa pte pure tone sound stimuli, Eight different arrange- 
rder of presentation were prepared as above to minimize ee 


ossi i 
possible influence of serial effects. 


4. Administration of Sound-Color Test 


took the standard an s peaa by © pupii) nee in this study 
a for Sep p pure oa earing test first. This procedure ac- 
ca: the iR it tones on the audiometer and also provided a check 
pleid cidh Rpa of each subject. When the hearing test was com- 
at ee 1 received one of the manila strips described above and an 

t on which to indicate his color responses to the auditory stimuli. 
n with the following directions: 


earphones. Leave your pencils on your 


We are going to play a game. On 
Under the color red, there 


y. Under orange is an O. 


Each group (conta 


The test was then give 


2 Please do not handle the 
E until I ask you to use them. 
his card and on your cards are six colors. 


is an R. Under the color yellow, there is a 
Under blue is a B. Under green isa Under purple is a Pp, (Violet 
usually called purple in community.) 

these letters on these papers (an- 


o write 
e given for placing €a 

Listen! You will loo! 
color you think of when you 


rphones on ears.) 
k at the colors on 
hear the 


In this game we are going t 
swer sheets). (Directions wer 
Now, I’m going to play a tone. 
the card and choose the one 


sound. 
4 . 
Let’s try the game. Listen carefully. 
illustrative soun 


played at 40 db. The i 
groups and the proper response Was indicate 
you hear a sound? Maybe some of you feel 
sound. If you do you would put 3 B after num 
(Administrator demonstrates procedure for recording 

u will feel purple goes with 


jects record nothing.) Perhaps some of yo 

Id write P after number 1 on your paper. 

d. Then you would write G 
ntioned by the test 

e an answer. 


of 500 c.p.s. was 
d was varied with different 
d on the blackboard.) Do 
blue goes with that 
ber 1 on your paper- 
response but sub- 


(The sound 


e soun! 


(0) 
r you may feel green 
r colors was me! 


after number 1, ete. 
administrator.) After every sound we want you to giv 
If you are not sure as to what color you feel, guess 4 color. 
Let’s pick up our pencils. Remember, when you hear the sound, 
card and write down the color 


quickly look at the colors on your 


you feel. 
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C. RESULTS 


pure tone frequencies ranging from 
ta demonstrate unequivocally that 
S 5 iin ae 
are required to make judgments of pitch-hu' 


125 cps. to 12,000 cps. These da 
when our 995 children subjects 


TABLE 1 UND 
PERCENTAGES OF SUBJECTS CxHoosinc EACH oF Six CoLors Wiru DESIGNATED Sov} 
CYCLES Per SECOND STIMULATION 


Sound cycles 


Per second 
two intensities Percentage of subjects selecting Tiolet 
combined) Red Orange Yellow Green Blue Vio 
125 13 15 9 12 23 i 
250 16 17 10 15 26 H 
1,000 21 20 17 14 16 ag 
4,000 20 15 20 19 14 a 
8,000 18 14 23 18 12 It 
12,000 18 14 25 19 10 i 
Average of all frequencies 1g 16 17 16 18 I 


compatibility, definite and statistically significant differences emerge in the 
tendency for particular hues to be associated with particular tones. In gen- 
eral the color-pitch relationships obtained in this study are in agreement with 


BY ages of subjects selecting a given hue against the 
six different p i choices were made, 4 
olor (see Figure 1). These patterns 
gories in accordance with the pre- 
each of the colors: (a) yellow and 
-Pitched tones (Figure 1a)- 
relationship between Percentage of selection and 
Practically linear, Green shows a similar but more 
need telationship to tone frequency. (b) Red 
Cterized as “middle-pitched” colors (Figure 1b)- 
inverted “V” pattern 
h red js Mostly chosen at 1,000 and 


may be grouped into 
dominant Tange of pitch 


decline as steeply 


i ‘ f orange. (c) Violet 
and blue are Predominantly ‘ igure 1c). The blue 
Percentage of choices 


inverse of that described for 


ar relationshj 
that is Practically the 


ap a 
SS O 


ae oa a 
oN 
EDER, oan 


gz- 
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yellow. Vi i 

eerste ier also preponderantly chosen at the lower tone frequencies; 

F gl ee selection point at 1,000 c.p.s., it tends to be 

12,000 En = tly oe percentage of subjects at 4,000, 8,000, and 

rntddle-qitehed” ue ie ee symmetrical divergences from the 

ae pit ed”? patterns respectively, red and violet 
patterns that are the inverse of each other. 


“Low PITSHED" COLORS 


z “HIGH PITCHED” COLORS 
Wio ne 
a yeLLow pees 
5 a A =--- VIOLET 
19000 4090 8000 


ol a E 
or 
25 260 1000 4000 8000 9125 280 1000 4000 soo0 0125 250 
120 12000 12000 
CYCLES PER SECOND 


00 
CYCLES PER SEGOND CYCLES PER SECOND 
FREQUENCY 
FIGURE 1 
H OF SIX COLORS WitH DESIGNATED SOUND 
(A) Giqq1GH-PITCHED” COLORS (B) 
pD” COLORS 


PERCENTAGEGS OF SUBJECTS Cuoosinc EAC 
Cyctes PER SECOND STIMULATION: 
“MIDDLE-PITCHED” corors; (C) “LOW-PITCHE) 

a general the lighter hues (lower light frequen- 
cies) tend to be associated with the higher tone frequencies, a one-to-one 
light frequency and 


ir , $ k 
nverse relationship certainly does not hold between 
e exhibited. For ex- 


t A a Bee 
one frequency in the synesthetic associations that ar 
Jected most at the higher tone frequencies, is a 


ample, yellow, which is se 
middle-spectrum color; and blue, which i atically and consistently 
i a less extreme posi- 


Tela e 
lated to lower tone frequencies t! 3 
uggestion of 


ti 
ion than the latter on the spectrum: stion | 
pears in th relationships 
ies) and yel- 


Spectral-tone frequency symmetry aP! 

described for red and violet (lowest and highest light frequenc 

low and blue (third lowest and third highest light frequencies) - Tt would 
be interesting to observe whether this symmetry in inverse patterning would 


Although it is true that in 


s more emph 
iolet, occupies 
On the other hand, a $ 
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hold for orange and indigo, the second lowest and second highest a fhe 
quencies. Unfortunately, however, in an effort to keep gt a 
choices from becoming unmanageable for our children subjects, indigo 
not used in this experiment. E l p 
In general, few marked differences in color-pitch association were r an 
to the 10 decibel difference in tone intensity. At 50 decibels, the contra š 
between the percentages of selection for yellow and blue in response s : 
125 cp.s. tone became even more striking than at 40 decibels, The - 
ase larger than five Percentage points 
showed no consistent trend. Sex differences were also relatively insignifi- 
cant and inconsistent in direction. Differences of five or more Soan, 
points occurred principally at 12,000 c.p.s. in relation to red, orange an 
yellow. 


D. Discussiox 


In the light of current theories of synesthesia, we may consider three pos- 
sible interpretations of the major finding of this study, namely, that on 
forced judgment basis elemen 


F : ertain 
tary school children tend to associate me 
ron : 3 nee 
spectral colors Significantly more frequently with certain pure tone 
quencies than with others: 


i. According to Physiologically oriented theories, 
nections exist between functionally different; 
and visual cortical centers, 


innate neutral con- 
ated portions of the auditory 
Thus, for example, by virtue of such preformed 
of a particular Pitch would be simultaneously 
ce of a particular hue. 

© disprove such a theory, 
in Support of it has been a 


s it does not seem very 
structural Separateness of the visual and 


their cortical centers, renders unlikely 


little incontrovertible 
dvanced. On purely 
Plausible because: (a) the 
auditory pathways, as well as of 
the Possibility of innately established 
even if such connections did exist, the genetically 


a s active 
ynesthesia on a simple associativ 


and tone associations = 

hardly consistent with the relative invariance on find in 
© would expect to 

al connections, And lastly, before direct asso- 

be Postulated, it would first be neces- 


direct associations based upon parallel 
ating variable such as mood, 


sary to eliminate the Possibility of in 
relationships to a common medi. 


R. H. 7 
SIMPSON, M. QUINN, AND D. P. AUSUBEL 101 


2. Theori 
n eories stressi iti 
a da ee a conditioning generally invoke mood as 
ae ariable. It has been demonstrate hex = 
cir ae e d a d, for example, that unse- 
iiss bah oiii die i o associate consistently certain musical selec: 
Whe signated mood-names d wi i ‘ 
o es eal i ames and with particular colors 
te a ‘O10TS 
i igs a cts are independently “asked to name the color best Rove 
-Wi N ; 
tsi (4p Tai the results are very similar to those obtained w ich 
e. 1/4 rs li i i 
iE Sk l- It appears likely, therefore, that associations between 
bails of pa T an musical configurations are formed indirectly on the 
aE a r el relationships to specified moods. ` 
kordan : pel A s 
neend ce with this point of view, music-mood and color-mood equiv- 
in each case be arbitrarily determined by cultural convention 


Musi 
ic-color iati 

associations would then be uniformly acquired within a culture 
te experiences of a given hue and a given type 


me mood. After a sufficient number of 
is nature, the presentation of either the 


color 

or tl j : 

cone ai he music would arouse an emotional state which, in turn, would 
$ . k r ere 
er images or symbols consistently associated with it. The uniform 


acquisitio ‘ 
n of particular music-color linkages on this indirect basis would be 
of the cultural stylization, by the 


en 
Se hi relative invariability 
vided oe de pcm mood states, and by the mutual reinforcement pro- 
timbre A Scan mood-producing qu 
This wre shy tam and tempo. 
ells erpretation does not fit t 
ecause by design the influence 


minim i j 
um. First, it is extremely do 
to color- 


as a 

aE pea of frequent separa 
ü 3 

e, sical expression with the sa 
entionalized experiences of th 


alities of music such as pitch, 


he findings of the present study very 
of cultural conditioning was held to a 
ubtful whether elementary school chil- 


dre 

n hav F š 
ve been sufficiently exposed mood and music-mood conven- 

characteristic culturally conditioned asso- 


tions 

- Second, pure tone frequencies (in contrast to musical selections) 
used by themselves to symbolize particular moods, 
Generating ques f c a and are not reinforced by other mood- 
pitched not ues ound in music. It is true, however, that high- and low- 
es in music are conventionally used in combination with other 
. and the fact that in a musical 


asting moods; 
ssociated by college students with light 
possible for experienced 


are F 
cs not conventionally 
arouse less vivi a 

less vivid emotional states, 


ele 

ery to represent contr 
ex š 
xt they tend to be consistently a 


a 
re dark hues respectively (2) suggests that it is e fo 
ividuals to respond to pitch alone with the mood ordinarily evoked by 
] complex of which it is a part. Arge- 
hue-pitch 


e these very same 
(1). But the 


the ; 
en i A 
lina N mood-producing musica 
e 3 
ne TR adult subjects, as a matte 
ciati: ; p i 
ations in matching colors W! 


r of fact, mad 
th pure tone frequencies 
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iti iati z isolated 
acquisition of learned, culturally conditioned associations between isola 

i i oses 
tones and particular moods on the basis of such a mechanism presupp 


i i i ý istic of 
considerably greater musical experience than is presumably characterist 
elementary school children. 


3. A third interpretation, most consistent with our finding of selective 
pitch-color associations in chil 
frequencies are associated wit 
“belongingness” between e 
mood (4). Thus, for example, 


tion would develop between thi 
tioning. Experiencing either t 
which, in turn would evoke 
bility referable to the other m 


If such inherent predispositions existed with respect to color-mood o 
pitch-mood symbolizations, corresponding cultural conventions would no 


be wholly arbitrary, but would in part be based upon them. At this point, 
the entire cycle of events described under the 
would be set in motion. Thus, 


i 3 
a z : N 
a sensation, image, or judgment of compat 


odality. 


second interpretation above 
in the enculturated adult specific color-pitch 
etically and culturally determined; whereas 
ed child genetic determinants might be con- 


lowing additional, but 


hildren everywhere 
and pure tone frequencies with moods. Second, 

to show significantly greater than 
chance uniformity with respect to (a) children’s particular pitch-hue asso- 
ciations and (b) cuitural symbolization of mood in relation to particular 
tones and colors. 


cross-cultural comparis 


E. SUMMARY AND Concrusions 
Nine hundred ninety-five elementary ‘School children in grades three 
through six were asked to indi 


cate which of six Spectral colors they “thought 
of” immediately following the administration of 


quencies (125, 250, 1,000, 4,000, 8,000, and 1 
hue associations were exhibited which 
sults reported for adult subjects, 


each of six pure ane ii 
2,000 c.p.s.). Definite pitc 
in general conform to Te 


Yellow and green were predominantly 
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chosen f zi ; 
ollowing higher tone frequencies. The preponderance of red and 
iddle-pitched tones. Blue and 


oran i 
ie selections occurred in relation to mi 
were sele i 
A a most in response to the lower sound frequencies. Per- 
AE bs = and blue selections when plotted against c.p.s produced 
4 t p-s- 
aia ical figures except that one was the inverse of the other. The 
a T m . . . 7 
ue for red and violet. Color-tone associations were not signifi- 


cantly or P 
"The —— related to sex or variations in sound intensity. 
in . . . . . - $ 
ing of definite pitch-hue associations in children, apart from a 
rt to the view (a) that 


PE S is interpreted as lending suppo: 
oa coh aape predispositions | exist for particular tones and hues 
E ao n selectively compatible with particular mood-states, and 
lo aaa san: t of parallel relationships to such mood-states, particular 
P eir A s become indirectly related to each other. Cultural conven- 
ts ar si to color-mood and pitch-mood concomitance are regarded 
en iA en i part by these predispositions and as secondarily reinforcing 
rs cu turated individuals. This interpretation, however, can only 
med by finding cross-cultural uniformities 1n children’s associations 


of col . ; 
ors with pure tone frequencies. 
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A. INTRODUCTION 


In current zi d 
ent sociologica. and ps! hologica eratur e wor sex TÔ 
g al psyc: ol: gl ] literature the words “sex T le” 


are fr 

mr fie as a convenient and inclusive term meaning the modal 

atupe to e ity and the modal feminine personality. This study is an 

ange ols ey i = aspects of the child’s perceptual world in regard to 

nite En f f-perception 1n terms of complying with the appropri- 

The rom (b) his perception of parental delineation of his sex role. 
ant research tends to fall into the following categories which give 


rise t 5 
o the specific hypotheses of this study- 


B. Hisrory OF THE PROBLEM 


1. Social Rôles 
evolved from the 
(23), Sewar 


work of Linton (19), 
d (26), and others who 
nor page ept of the personality as being 
BES wo Aa specific culture or sub-cultural group. Some writers (8, 20, 23, 
ei rking within this framework, have preferred to explain certain per- 
niter configurations in terms of rôles which are learned from the trans- 
a k of culture (usually the parents)- These same writers place emphasis 
he importance of the sex role. 

= 2 Parent-Child Relations 
am parent’s relationship with the child has been emph 
far a who has described the family as providing the most 
child 1 individual. Harsh and Schrickel (15, P- 113) state that the parent- 
ild relationship of the preschool yea wed as the most 
Potent forces in personality development- 
3. The Sex 
the societally 


iia term “social rôles” has 
have hohn and Murray (18), Parsons 
advocated the adoption of the conc 


asized by Johnson 
vital relationships 


rs are currently vie 


Roles 
The specific task of attaining defined appropriate sex role is 
commonly described as a learning process 8, 13, 20, 21, 23; 24, 26). 


* 
wees for publication by Arthur T: Je 
in the Editorial Office 0P February 10, 


by fo 


the Editorial Board, and re- 
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Although the terms for describing this process vary a one rie 
thought to another, there is agreement on the point that the ma s AE 
tribute in a major fashion to the ease and accuracy with whic nape 
learns the proper societal rôle. Cavan (7), Cottrell (8), L. Murp r ity 
and Rabban (24) prefer to explain the learning process in terms o aa 
tification, with the like-sex Parent usually the object of this A 
G. Murphy (20) and Seward (26), however, postulate only that i e 
occurs as the child performs within assigned limitations. Sears, Pintler, a 
Sears (25), Ferguson (13), and Parsons (23) advance the hypothesis t = 
the adults, and particularly the like-sex parent, with whom the child “er 
into contact serve as models whom the child imitates. Rabban (24) re 
Sears, Pintler, and Sears (25) nevertheless recognize the possibility is 
one of the parents might create a more permissive environment for the chi 


A a : . S ally 
exploration and adoption of his (the parent’s) perception of the sexu 
appropriate behavior, 


Specifically, parents report that they 


of the appropriate role for the child, ra 
behavior appro 


Because of th 
that there wi 
like-sex paren 
tion of the pa 


direct the child to their perceptions 
ther than directing the child toward 
priate for the parent but inappropriate for the child (24). 
e Possibility of perceptual errors, it is felt by these writers 
Il be closer agreement between the child’s behavior and the 


>, 5 A s irec- 
t’s direction than between the child’s behavior and the dir 
rent of the opposite sex, 


is reflected in the inability of the child of this a? 
appropriate for his sex, and to adapt 2 
4) found that middle-class children dem 


y apie iod 
xually appropriate activities at a perl i 
subsequent to the age at which the lower-class children consistently chos 


appropriate activities, However, it is possible that when a criterion mor 
h ane : y 

meaningful to the child is employed, middle-class children of both sexes ma} 

choose sex-appropriate activities rather than Sex-inappropriate activities. 


to discriminate the rôle 
behavior accordingly, Rabban (2 
onstrated confusion regarding se: 


5. Family Size and Ordinal Position 

The only child, whose relations with 
receives more parental supervision and 
to adult activities and interests at an 


in the family are limited to adults, 
guidance and js parentally eerie 
age earlier than the child with olde 
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a ee dori the only child’s competitive field is 
art peak e family to adults, and the only child is the sole object of 
2 th asp rations (4, p. 103 f.). All these factors are seen as tending 
to motivate the only child toward early adoption of the adult rôles, includ- 
mg the adult sex rôle, and to result in close agreement between the child’s 
attitude and his parent’s attitude regarding sexually appropriate behavior. 

Fenichel (12, p. 92 f.), Strauss (28), and Winkley (30) have focussed 
attention on the similarities existing in the behavior of the only child and 
of the oldest child in a family of two or more children, insofar as the oldest 
child is the only child in the family before the birth of a sibling. The simi- 
larities in behavior have been explained in terms of the parent’s lack of ex- 
perience with children (1, 3, 10, 14, 30). Havighurst and Davis present 
a supplement to this portrayal of the role of the oldest child in a family in 
their report that middle-class values are reflected in the assumption of re- 
sponsibility for younger children by the oldest child in a family of this social: 
stratum (9). Strauss (28) becomes even more explicit in describing the 
sibling relation by concluding that this expectation is met by the first born’s 
attempt to teach and to dominate younger siblings. The younger child’s 
learning situation would include not only the example and direction of the 
parent, but also the example and direction of the older sibling. As a conse- 


quence, it would appear that the younger sibling might be expected to learn 
ickly and accurately than the only child. 


the appropriate sex rôle more qui 


C. THE PROBLEM 
ôles has been directed 


Research to date concerned with the learning of sex 1 
his yerbalized preferences regarding play 
ə accounts of the 


to the child’s overt behavior and acl ; 
materials (e.g., 5, 16, 24, 25). Rabban studie parents’ 
means by which they indoctrinated the child into a sex rôle (24). Gen- 
erally, the research has been little concerned with the child’s perception of 


the processes by which he learns sex-appropriate } 
w relate to the child’s perception of the 


The hy rated belo 4 
ohne ae lizing agents in the American 


role rimary socia nel 1 
api whore Oe R Je of the older siblings. The 


middle- s th educational rô! } 
e-class group, and upon e a Cass’ conclusion (6) that although 
i ] behavior, 


study was planned with the accept: e eee with parenta 
the child’s perception may not correspond acs that it is a part of his 
his perception is probably more important 19 thessense Hat 
effective psychological environment. 
Assuming that the choice of play material 


behavior. 


s is a reflection of the self-concept 
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of sex rôle when the play materials are categorized as masculine en 
inine, the following hypotheses concerning five-year-old ae ae’ ean 

Hypothesis I. Boys tend to choose masculine weenie A re ihe ac- 
often than girls choose masculine activities; girls tend to choose femi 
tivities significantly more often than do boys. e hoose 

Hypothesis II. Children with an older like-sex sibling tend to ites 
sexually appropriate play materials significantly more often than chi 
without an older like-sex sibling. : ia 

Hypothesis III. Boys tend to perceive both parents as preferring mee Be 
line activities significantly more often than girls perceive their parents 4 
preferring masculine activities for the child. S e 

Hypothesis IV. Children without an older like-sex sibling tend to d 4 
ceive their parents as preferring sex-appropriate activities more often tha 
children with an older like-sex sibling. r ë 

Hypothesis V. The choices of play materials made by children kar 
older like-sex siblings agree more closely with the perceived paternal pref- 
erences than the choices of children with a 
perceived paternal preferences. 

Hypothesis VI. The choices of play m 
older like-sex siblings agree more 
erences than the choices of 
with perceived maternal preferences. 

Hypothesis VII. Boys’ choices of play 
perceived paternal preferences than girls’ c 
perceived paternal preferences. 

Hypothesis VIII, Girls’ c 
perceived maternal 
with perceived mat 


ay, ith 
n older like-sex sibling agree wit 


r -ithout 
aterials made by children ikae 
. . a} oa 
closely with the perceived maternal pr vs 
: . . PET r 
children with an older like-sex sibling ag 


S ith 
materials agree more closely w 
i A i 

hoices of play materials agree W 


hoices of play 
preferences than boys’ 
ernal preferences, 


` sely with 
materials agree more closely V a 

‘ : j 
choices of play materials ag 


D. Susyrers 


The subjects Participating in the study included 20 boys and 18 girls 
whose birthdates were between January 1, 1948, and January 1, 1949. At 
the time of the study all the subjects were between four years nine months 
and five years nine months of age. Ten subjects of each sex were only chil- 
dren; 10 boys had one or more older brothers: and eight girls had one 0" 
more older sisters. Only eight girls eligible for this last category wet? 
located. None of the subjects with an older like-sex sibling had an older 
sibling of the Opposite sex, 


. = . n 
All children were enrolled in a nursery school or kindergarten in Leo 
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Count $ 
y, F 7 i 
TEL T y or were enrolled in a large Sunday school class in Talla- 
een 7 County), Florida. Each child lived in the home with the 
Barker k A ather in every case but two; in these two cases the natural 
rile aa : — service and the grandfather was assuming the paternal 
s amilies were si i sce ice ee , 
‘einen, considered middle class by virtue of the father’s 
The sibli z P 
Es e siblings of children included in the st 
cours 
Thu 7 of the study and had been born subsequent to January 
s a RH . . ĝ 
each older like-sex sibling was less than 10 years of age. 


udy were in the home during 
1, 1944. 


E. PROCEDURE 


1. Development of Materials 

veloped by preliminary work with 20 
These children responded to a 
rd to the sexual appropriateness 
d for boys and girls. The 
ding sexual appropriate- 
hich include three 
ctivities. Each 


Pei were on three themes were de 
vagy y our-year-old boys and girls. 
ee action pictures of children in rega 
dese a che the adult male and female, an 

activities showing the greatest differences regar 


ness i i 

hs ea then used as themes for the paired pictures W 

ooo e-appropriate activities and three male-appropriate as 
ure included a relatively ambiguous adult female figure and a relatively 


ambi 
biguous adult male figure. 
2. Presentation of Materials 
pare the subjects for 


rapport and to pre 
as presented 


of pictures of puppies W 
activity in which each animal 


ther information concerning 
the activity preferred by 
preference for 


Polio the establishment of f 
OE eat choice situations, one palt | 
rae child. The experimenter described the 
the ngaged and then asked the child to give o 
i Puppies. The child was asked to designate 
the pore and finally was questioned regarding his own 

ctivities depicted. 
Mans pictures 81⁄4 by 11 inches were paired in oF i 

e pairs of pictures, each consisting of a sex-appropriate act : 
Sex-inappropriate activity. Two sets of the six pictures were prepared, with 
the theme centered on a male child in on a female child in 
the other; each picture also included t figure and the adult 


fei 

n . 

ale figure mentioned above- p 
s concerned with play activ! 


Theme I. This pair of pictures wa c 
was baseball and doll play was pictur 


der to present to the child 
ivity and a 


one series and 
he adult male 


ties. The 
ed as the 


Male-; . Par: 
ale appropriate activity 
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i i 5 iterion 
female-appropriate play material, in accord with the results of the cri es 
established by the earlier research. Baseball would then be sex-inapprop 
for the female and dolls, sex-inappropriate for the male. 


As the first pair of pictures was presented, the examiner said: 


This boy (or girl) is going to play baseball. You see, he has his a 
in his hand, and he’s wearing his baseball cap and glove. His mothe 
and daddy are watching him as he goes to play. Then she said: Here 
is the boy (or girl) playing with a doll. He is holding the doll in his 


arm and looking at it. And here are his mother and daddy watching 
him. 


5 5 low- 
While both pictures were before the child, the examiner asked the fol 
ing questions: 


Which of these do you do? Which do you like to do best? 
Which does Mother want the boy to do? 


Which does Daddy want the boy to do? 


Theme II. These Pictures also involved play m x 
priate activity was playing with toy cars and trucks, and the female-app”°" 
priate activity was cooking. The earlier research showed that children pe 
the age of these subjects often expressed preference for cooking, but state 
that there was parental objection to this activity because of the potentia 


P i os as 
injury to the child. female-appropriate activity W 
described as play 


o- 
aterials; the male-app” 


For this reason, the 
-cooking or playing cooking 
When the paired pictures wer 


e presented, the child was told: 


playing with his toy trucks. You see, he has a 
d his mother and daddy are watching him as he 
T girl) is playing cooking. He has a bowl ant, 
nd daddy are watching him as he plays cooking: 


This boy (or girl) is 
truck in each hand. An 
plays. Here the boy (o 
a spoon. His mother a 


Theme III, 


most highly differentiated adult act 


where the mother was perceived as 


Wain ie ing: 
working inside the house, as sweep ing 
mopping, dusting, washing dishes, etc 


+ and the father was perceived as be a 
active outside the house, He was described as working in the garden, nai 
ing, mowing the lawn, working in the garage, etc. In view of this sane 
tion, sweeping was chosen as the female-appropriate activity and raking W 
used as the male-appropriate task in the third Pair of pictures. 


| 
| 
| 
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As the i 
examiner presented the paired pictures, she said: 
Thi , . : . 
in ty girl) is raking the yard. You see, he has his rake right 
ira sate ands. His mother and daddy are watching him as he 
> a a e boy (or girl) is sweeping the house with this broom he 
g. And here are his mother and daddy watching him as he 


sweeps. 


Boe pai (sage were in full view, the h 
fis pe rn choice of activity, his perception O 
ae rception of the father’s preference. 
PA “puis soe was a girl, a similar series of pictures with a little girl 
2 in wean gure was used; identical questions were asked. The position 
Tiea mise of the male-appropriate activities and female-appropriate 
Ee i a tered from left to right from subject to subject. In addition, 
Saele ncerning perceived paternal and perceived maternal preferences 
ss nated in order of presentation. 
oS grace responses were record 
ae. . These responses were then exa 
the study. 


hild again was asked to desig- 
f the mother’s preference, and 


he picture in- 


ed verbatim during t! 
veral hypoth- 


mined in testing the se 


3. Scoring 
Theme II, and The 


ene responses for Theme I, me III were 
in the following manners- 
the Fine Sorta scores. Regardless of the sex of the child, each 
of or an activity was scored f if it agreed with the criterion 

_ masculinity upon which the pi based; if the choice agreed 
with the criterion of feminine activities, Each 


h as scored accordingly. 

c i if . . 

: ild’s perception of paternal preferences and his perception of maternal pref- 
Te, * ee . 

nces for the activities in each theme 


f were recorded as masculine or 
ae a 
eminine in the same manner The raw frequency scores for the child’s 
m: . : x P 
asculine-feminine choices and the frequency scores for his perceptions of 
Maternal and paternal masculine-feminine preferences were then used in the 
analysis, 
b. Appropriate-inappropriate scores. he child’s responses regarding his 
me were tabulated in 


choi k at ceed 

a ice of masculine-feminine activities : 3 
accordance with the criterion of sex-appropriatencss and sex-inappropriat- 
e of children’s sex-appropriate and sex- 


nes i 

2 s. Frequency tallies were mad i ha ao 

appropriate choices on each of the paired pictures: subj i 
for sex-appropriate and sex-In- 


tio 
ns of maternal and paternal preferences 
ed in the same manner. 


‘masculine’ 


ictures were 
it w 


for each the 


appropri SOS 
‘opriate activities were sco" 
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c. Parent-child agreement scores. In order to determine the creat 
which agreement existed between the child’s choices of a ae SS ae 
his perception of a parent’s preference, the responses tabulate as — od ake 
feminine scores were used. If the child’s choice and his percept Si 
parent’s preference were the same, regardless of the appropriateness 
appropriateness of the chosen activity 
agreement. 


an 
, the concurrence was scored as 


F. ReEsutts 
ee aa ade 
Insofar as the comparisons of the responses of differing groups were made, 
the basic ¢ formula (11, p. 151) w 


the difference between the means of 
are shown in Table 1. 


: EN: 
as used in measuring the reliability ii 
the groups under scrutiny. The results 


TABLE 1 


A 
ED FROM 
MEASURES OF SIGNIFICANCE oF THE DIFFERENCES BETWEEN THE MEANS OBTAIN 

THE COMPARISON 


OF CHILDREN’s RESPONSES 
= $ 
Hypothesis Group XxX N t 
I Boys 2.35 20 <.01 
Girls 0.83 18 6.07 
II Only children 2.35 20 <.01 
Children with siblings 2.22 18 4.99 
II Boys 3.95 20 .01 
Girls 2:22 18 2.80 a 
IV Only children 3.85 20 >05 
Children with siblings 3.33 18 1.09 
v Only children 1.90 20 <.01 
Children with siblings 17g 18 4.12 
VI Only children 2.05 20 >.05 
ildren with siblings 1.72 18 1.11 
VII Boys 2.10 20 05 
Girls 1.56 18 1.97 = 
VIII Boys 1.95 20 05 
Girls 1.83 18 0.38 2 


a. Hypothesis I. The t-ratio of 6.07 (p= <01) 


indicates a sign 
boys’ choices of masculine 


play materials wl 
ay materials, thus rendering the first hypothes'» 
tenable. Inasmuch as the two categories masculine and feminine are ped 
oncluded that girls tend to choose feminine ae 
tivities more often than do boys. Within the range of behavior ganm 
in this study, it is apparent that these five-year-olds manifested a clear iger 
tification with the appropriate sex rôle, This is in contrast to Rabban ê 


tually exclusive, it can be c 


S ~ 


J 
oor 
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-class children generally have not achieved 
ve years. Perhaps these data differ 
] criterion for the child was used 
riate activities. 


observation (2+) that the middle 
a clarification of sex rôles at the age of fi 
from Rabban’s because a more meaningfu 
for his demonstration of ability to choose sex-approp 

b. Hypothesis II. In testing this hypothesis, the data reveal that only 
children more often choose sexually appropriate activities than do children 
with one or more older like-sex siblings (¢ = 4.99; p = <.01). This is 
Sonera Sy) EO the hypothesis, which was based on the assumption that older 
siblings aid in teaching the child his sex role. It may be speculated: (a) 
that older siblings have no influence on the younger child’s learning of sex- 


ually appropriate behavior, OF (b) that the greater permissiveness in the 
relationship between the parents and the younger child (as compared with 
the only child) counterbalances the teacher-pupil relationship between older 


and younger siblings. 

c. Hypothesis II]. The hypothesis that the child perceives his parents 
as preferring sexually appropriate activities is supported by the data (t = 
2.80; p = <.01). “Because of the complementary but mutually exclusive 
relationship existing between the criterion of masculinity and the criterion 
of femininity, it can be concluded that girls perceive both parents as pre- 
ferring feminine activities for girls while boys tend to perceive both parents 


as preferring masculine activities for boys. 
These data indicate that within the percept 
ents appear to have clear preferences regarding sex 
of behavior for their children. Not unjustified, then, 1 
clusion that these children’s aP arification of sex rol : 
ir perceptions of both parents as generally pre- 
he child’s sex group. The general question 
teach sex rôles may be answered with the 
as establishing limits of expec- 


ual world of five-year-olds, par- 
ually appropriate modes 
would be the con- 
parent cl e is related 


‘ = 
= a positive manner to the 
erring activities appropriate to t 
ï À 

egarding whether or not parents 


statement that the child perceives his parents 
he child’s sex group- 
is reveals that the only 


tation concerning behavior for t i 
d. Hy ie DP ting of this hypothes f 

Lenn ae gues for sex-appropriate play materials 

ere ibli do not differ sig- 


child’s percepti ane pi 
percoptici of parea p of the child with siblings 


for the child and the perception i 
nificantly (ż = 1.09; $ = >05). Both groups o a activities, and yet 
ceive their parents’ clear preferences for gex-appropriate a z 
at only children more requentl} 

ulation regarding 


the testi 7 +. JI reveale 
ng of Hypothesis ree findings Jead to spec 
cond and younger 


C. . ig nis 
hose appropriate activities. children, as te- 


increased parental permissiveness with se 
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ported by some writers (1, 3, 14, 28). It would appear that these subjects 
do not perceive the reported differences in parental permissiveness. me 

e. Hypothesis V. This hypothesis gains support as analysis of the A 3 
reveals that only children’s choices tend to agree more often with t! a 
perceptions of paternal preferences than do the choices of children oo 
siblings (t = 4.12; p = <.01). This finding may indicate that the o a 
siblings’ teachings are not entirely consistent with the parents’ guidance, a 
the only children are closer to the father than are children with siblings, 
and that the father is more nearly a companion and friend to only children; 


Aaa . i ith 
or, it may reflect the effect of the older siblings’ teaching combined w 
the fathers’ increased Permissivene: 


f. Hypothesis VI. This hy 
closer between the only child’s 
Preferences than the agreement b 


Ss with the younger children. ie 

pothesis, to the effect that the papa fe 
F é 5 ? į 

choices and his perception of his mothe 


t -r eblings 
etween the choices of the child with siblings 
and his perception of his mother’s preferences, is rejected (¢ = 1.11; ? 


: ace Be à : be 
>.05). The factor influential in the rejection of this hypothesis vided = 
tentatively identified as the father’s relatively singular parental rôle as p. vb 
mate to the child, as contrasted with the mother’s dual réle of caring 


: A Š ae ee > role. 
the child’s physical and emotional needs in addition to her disciplinary rôl 
This difference in parental rô 


g. Hypothesis VII. Thi: 


ż = >.05). However, 


between boys’ choices an 


h. Hypothesis Vi. The hypothesis 
closely with Perceived mat 


perceived maternal Preferences is also rejected (¢ — 0.38; p = >.05). pon 
rejection may be an index of the adult female’s lack of clear definition of 4 


sex rôle for herself (7, p. 144; 24; 29, p. 60) and the resulting lack of an 
definition of a sex réle for the female child. 


The above findings indicate that these five 
of both sexes have clearly identified with the 
or not the child has an older like 
factor in relation to the child’s p 
play materials. However, this 


“year-old, middle-class ae 
appropriate sex rôle. ena 
“sex sibling is found not to be an importan 
erceptions of appropriate parental choices ps 
factor does appear to be significant 1n a 


| 
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close : SREE 
ange a e a with the father. It seems relatively clear that 
eae “iy irae 3 parents as indoctrinating them into the appro- 
poh a an is finding is gratifying in view of the fact that the area 
E cet wily appears to be of significance because the sex role is 
salts attains e assigned by society and lived day by day. The child’s 
a adalr i nt in progressively attaining maturity and his assumption 
responsibilities in the community and in the family are dependent 


upon his adjustment in childhood. 


G. SUMMARY 
ure the five-year-old child’s self-concept 


Thi z 
his study was designed to meas 
tion of parental definition of his appro- 


aN Dra rôles and his percep j 
riiAiect, e A picture interview technique was employed. 
five: sans ay children ranging in age from four years and nine months to 
cane any nine months served as subjects. Thirty-eight children whose 
on ive in Leon County, Florida, were chosen. Ten children of each 
re only children; 10 boys had one oF more older brothers less than 10 
less than 10 years 


ki of age; and eight girls had one or more older sisters 
age. None of the children with a „sex sibling had an older 


sibli n older like 
T of the opposite sex. 
ME nN were individually presented three sets of ires 
Prip child and two parents were depicted; each pair showed a child in- 
ved in one masculine play activity and in one contrasting feminine play 
Seuvitys The children’s responses concerning their choices of activities and 
their perceptions of parental preferences for the activities were recorded 
verbatim. Statistical analyses, t-ratios on differences between means, were 


ma 
x of these data. The results 
. Boys tend to choose mascu. 


paired pictures in 


were: Y 
o girls 


line activities more often than d 


(t = 6.07; p = <.01). a. 
a Only children choose sex-appropriate activities more often than do 
children with older like-sex siblings (t 4.995 2 = ZOL a 

nts as preferring the ac- 


erceive the pare 


than preferring sex-inap- 


hi Children of both sex groups P 

oe: appropriate for the child’s se 
opriate activiti ° jam 

ivities for the child ( > with which children 


4 There is no difference between i rd 

with older like-sex siblings perceive parents aS preferring pant 

activities for the child and the frequency y children perceive 
9; j = >05). 


Parents as - r ` ities (£ = 1.095 
preferring sex-appropriate activ! “ 
ate- 

5. Only children’s choices of pla ardless of the appropriate 


x more often 


O,p= <01). 


y activities, 1°84 
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ness of the activities, show closer agreement with their perception of pater 
nal preferences than occurs between the choices of children with siblings 
and their perceived paternal preferences (t = 4.12; p = <1). 

6. The agreement between choices of play materials made by children 
without siblings and their perceived maternal preferences appear to be no 
closer than the agreement, between choices made by children with siblings 
and their perceived maternal preferences (¢ = kipp = 3:05). 

7. Boys’ choices of play materials appear to agree more closely with 
the perceived paternal preferences than girls’ choices of play materials agree 
with perceived paternal preferences (t = 1.97; p = >.05). 

8. Girls’ choices of play materials show no closer agreement with per- 


ceived maternal preferences than occurs between boys’ choices and their per- 
ceived maternal preferences (t = 0.38; p = >.05). 


The implications of these findings are discussed in relation to current 
theories regarding inter-family relations and sex rôle learning. 
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A. INTRODUCTION 
ve work with avoidance conditioning in the rhesus 
eous recovery have been observed 
e responses have been observed to 


In the course of extensi 
monkey, surprising amounts of spontan 


after extended time intervals. Avoidance! 
recover spontaneously to conditioning criterion levels after an interval of 


more than one year. Although the phenomenon of spontaneous recovery 
has been recognized for many years, very little data has been collected on 
the topic. As indicated by Underwood, “: + - of the scores of studies which 
have taken extinction measures, Very few have gone ahead to gather data 
on spontaneous recovery” (13, P- 45). He suggests that this lack of informa- 
tion concerning the parameters of spontaneous recovery has markedly hin- 
dered the evaluation of theories of extinction. 

As a rule, studies on spontaneous recovery have been restricted to ex- 
tremely short time intervals. Past studies have investigated recovery after 
one minute (9), 3 to 10 minutes (5), one hour (8), and 48 hours (11). 
These figures represent the typical range of time intervals commonly em- 
Ployed in this area of investigation. A noteworthy exception was the 
demonstration by Estes (3) of measurable amounts of spontaneous recovery 
in rats after a 40-day interval. 

The present study was underta 
Tecovery of an avoidance conditioned respo. 
Two hundred and five days were arbitrari 
the original extinction and the test for spontan 


B. METHOD AND PROCEDURE 
1. Subjects ae 
The subjects were eight young Macaque mullata ae ee 1 i% 
72, 74, 75, 76, 78, 81) varying in weight from J i s. 
animals were male and the other To. 78) was @ female: 
—— 


ine the amount of spontaneous 
extended time interval. 
s the interval between 


ken to determ 
nse over an 


ly selected a 
eous recovery: 


WR hos ide 
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2. Apparatus 
The conditioning box was 18” wide, 22” long, and 28” high. The floor 


consisted of stainless steel bars through which an electric shock could be- 


given to the animal. A one-way mirror made observation possible. On one 
side, 19 inches from the grid, a one-half by three-quarter inch bar protruded 
one-quarter inch from the side of the apparatus. A microswitch terminated 
the conditioned stimulus and the unconditioned stimulus when the bar- 
Pressing response occurred. Each bar-pressing response was recorded on an 
automatic electric counter. Two 40-watt red lights were located above the 
frosted glass which formed the top of the animal compartment. A 20-watt 


flourescent light, also above the frosted glass, provided the constant source 
of illumination. 

The shock apparatus, although of independent design, was identical es 
Principle to that described by Skinner (12). The apparatus is unique ba 
that it eliminates the possibility of avoiding shock due to faeces on the grid, 
standing on alternate bars, ete. 


Animals 71, 72, 75, and 78 were a part of the experimental group ae 
Preconditioning study. These animals were given 200 presentations of a 
red-light and a 1,000-cycle tone before conditioning was undertaken. The 
remaining animals were given comparable amounts of time in the apparatus 
with no stimuli presented. After this preliminary experience, all anim@™ 
were conditioned to the red light stimulus. After a five-minute adaptation 
period, 15 conditioning trials were given to the animal. These were per 
sented at irregular intervals with an average of 67 seconds. The red-light 
conditioned stimulus was Presented alone for two seconds. After this intet- 
val the shock unconditioned stimulus was presented unless the animal Te 
sponded appropriately to the conditioned stimulus. Both stimuli continue’ 
until the animal made the bar-pressing response welt terminated the stimu’ 
The criterion of conditioning was arbitrarily set at the 90 per cent ail 
of response for two successive days, i.e., 27 responses in 30 trials. 

After the animals attained the criterion, the so-called critical tes 
for preconditioning were undertaken, i.e., an unreinforced 1,000-cycle tons 
was mg for two seconds. After the animals failed to respond tO = 
tone at or above the 10 per cent level for 30 trials, additional non-reinfore™ 
trials were given to the two-second red Sheol vane the same cr” 
terion was attained. During the interval following extinction, these animals 


i . . . . . . st 
were subjects in a discrimination study, in the Wisconsin General $% 
Apparatus. After a total of 205 day 


t trials 


gi -aon (Gtr 
yS since attaining the extinctlo 


$ 
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mals were tested for spontancous 


terion i clon 
in the conditioning box, these ani 
in original conditioning. 


recovery i 
y to the red-light stimulus used 


C. RESULTS 

additional animals to those used 
nals uséd in the study described 
ht be attributed to the pre- 
pooled in the assess- 


d in Table 1. 


Pa es study (4) employed 
pen TORR h ve A gompavisan of the anim 
pale pao no significant effect which mig 

g variable, consequently these data have been 


ment of a r 
spontaneous recovery. The untreated data are presente! 


TABLE 1 
AST THREE Days OF ORIGINAL EXTINCTION AND IN 


Co . 
NDITIONAL RESPONSES IN THE L 
EQUS RECOVERY 


THE TESTS FOR SPONTAN 
Ani am 
me a 72 75 78 62 74 A pA 
‘Teatiperiod Extinction 
3 5 5 = =f 4 8 7 9 
1 3 0 1 1 0 1 2 1 
0 0 0 0 0 0 1 1 
Spontancous recovery 
i 9 15 0 13 1 7 15 3 
6 1+ 0 14 0 3 15 2 
3 + 1+ 15 0 13 0 
$ 3 9 9 12 
$ 0 11 5 9 
+ 0 3 
7 1 0 0 
3 2 


first two days of 
ntage frequency of 
ery is 49 


inction and the 


The data for the last three days of extin 
The perce 


spontaneous recovery are shown in 
conditional responses for the first two days on spontaneous TecoV 

cy of 4 on the last two days of extinc- 
> statistical analysis 


entage frequen 
ot been subjec 
jon impose! 


tomary 
tion criterion. 
nce of spon- 


a > 
E: compared with a perc! 
ei These data have n 
due to the arbitrary restrict d by the extine 
The present study was designed t demonstrate the occurre 
ient quantities ide a supplemental behavioral 
ication the comparison would be 
between the amount of spontaneous y for more than one group- 
isal would be completed with the usual tech- 


In this case the statistical appia 


niques. 


ted to the cus 


ta š 
aneous recovery In suffic 
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D. Discussion 


The data summarized in Table 1 and presented graphically in Figure | 
clearly indicate the spontaneous recovery which occurred over the 203-day 
interval. The recovery is particularly striking in the case of Animals T 
78, and 76 which recovered the previously extinguished response to the ex- 
tent that the original conditioning criterion was attained. 


Ni 


3 2 1 1 ż 


70 


60 


50 


40 


30 


205 DAY INTERVAL 


20 


CONDITIONED RESPONSES 


10 


TEST PERIODS 
FIGURE 1 a iÉ 
Last THREE Test Pertops or EXTINCTION AND 
ERIODS OF SPONTANEOUS RECOVERY 


CONDITIONED RESPONSES FOR THE 
First Two P 


The spont 


s ain- 
aneous recovery of a response formerly established to a pa! 
ful stimulus 


is of particular interest in relation to the rôle of fear poster 
lated by numerous theoreticians to be important in avoidance conditioning. 
Unfortunately, Mowrer (10) did not come to grips with the problem of 
extinction and spontaneous recovery. He presented considerable evidence 


that fear is an important process in the acquisition of an avoidance respons 


ers ee r CAM rt 
In discussing extinction, Mowrer considered only the inhibition of m 
behavior and completely abandoned the fear-reduction interpretation wit 


the parenthetical comment that 


modified is an independent and, at present, not well understood problem 
(10, p. 152). Although such factors as the f 
are undoubtedly important in the 


“ b á seqtively 
How emotional reactions are negativ 


x à n rrer 
atigue discussed by Mow 


. . m en om 
extinction process, the basic question fr 


Í 


— 
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a fear-reduction viewpoint should logically be directed toward the extinction 
of the underlying fear process. If the response is learned and maintained 
by a fear-reduction mechanism, it appears operationally logical to assume 
that extinction of the overt response is an indication that the postulated fear 
is either (a) no longer present, Or (b) is now reduced by responses other 
than the arbitrarily chosen conditional response. A suggestion as to the 


relative merits of the two alternatives is indicated by the technique of 
extinguishing a conditional response, arousing “fear” in a different situation 
g the animal for the conditional 


with electric shock and immediately retestin 
response. Preliminary studies with rats suggest that the response is not rein- 


stated with such a technique. This appears, at first glance, as a crucial 
weakness of a fear-reduction interpretation since the reinstatement of “fear” 
should result in a restitution of the response. It is possible, however, that 
during the period of extinction the animal learns to make responses other 
than the arbitrarily chosen conditional response. A fear-reduction theorist 
would postulate that the alternate responses are learned by fear reduction 
principles, Consequently, the arousal of “fear” before returning an animal 
to the original extinction situation would not result in a reinstatement of the 
original conditional response. In this case the reinforced response might be 
any of several responses other than the original response. ‘This interpreta- 
tion could easily account for the common observation that when one response 
is extinguished, other conditioned responses likewise undergo extinction, i.e., 
the responses of sitting, grooming, €t» would be expected to generalize ex- 


tensively from one extinction situation to another. 

It is reasonable to assume that an incr ANON mig 

by increased retention. In the conditioning situation the ae a he 

se 7, = 

degrees of overlearning is the conditional response. — a i E 
nate responses learned during extinction are limited by the extin 

] attains & 90 per cent level on one or more 


he extinction is considered 


nerease in overlearning is accompanied 


terion, i.e., as soon as the anima 
responses other than the conditio 
complete. 


nal response tl 


. iew i i reater 

Spontaneous recovery from this point of vewa st 

retention of the conditional respons? eS compared E This is in aci with 

in which overlearning was minimal or noniine ad need a 
: taneous 

the observation that the amount of spo overt, In this case 


i ‘action criterion 

extinction is continued beyond the extinction aT pa aoe a 

the separation in degree of overlearning between rae sic 
incti i ller amounts 0 a 

extinction responses 1S lessened and smat * a 

would be oir Liberman (ee 8) similarly suggests that spontan: 
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recovery is attributable to the “forgetting” of extinction. Differential for- 
getting of conditioning and extinction is attributed by Liberman to the im- 
posed discrimination of the “appropriate” 
extinction. 

Although this hypothesis is an ing 
the basis of an interference theory 
stration is difficult to evalu 
tioning and extinction; a 5 
tinction ; and a trial by 


response in conditioning but not in 


enious attempt to explain extinction on 
of forgetting, the experimental demon- 
ate due to a change in criterion between condi- 
0 per cent reduction in intertrial intervals in ex- 
trial analysis of spontaneous recovery. These factors 
ssess the amount and importance of the spontaneous re- 
covery obtained, 

Although, as Liberman Suggests, the absence of a specific response during 
extinction is important in the process of Spontaneous recovery, a more signifi- 
cant factor in determining Spontaneous recovery may be the high degree of 


overlearning on the conditional response along with minimal learning of the 
responses made during extinction. 


It is of some interest 
herein for conditioning 
These data indicate that 


to consider the implications of the study described 
studies which employ 

the time interval betw 
ditioning is a crucial variable in determining 
extinction of the re-established response, 


tional responses and re-established responses appear particularly hazardous 
until more is known of the parameters of spontaneous recovery, 

Although the phenomenon of stimulus generali 
investigated in conditioning (6) 
reported on the generaliz 
response. It may well be 


a reconditioning procedure. 
een conditioning and recon- 
the course of conditioning and 
Comparisons of original condi- 


a spontaneously recovered 
is more extensive in the 
response, This is appar- 

a Xperience with the original stimulus 
may be separated by al from the generalization test 
stimuli, 

Although no studies h: 
anything comparable to t 
is possible that the pheno: 
between the monkey and 


The area of spontaneo appears particularly fruitful in terms 
of experimental methodology. Tt is possible with 


penditure of effort to add an addition 
volving the conditionir 


ave been reported on Spontaneous recovery over 


he time interval of the Study described herein, it 
menon is attributable to the phylogenetic disparity 
the usual laboratory animal. 
US recovery 


a relatively minimal ex- 


al dependent variable to studies in- 


ng procedure, Although the phenomenon has not 


a 
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be . . . . . + 
sufficiently investigated to justify the use of spontaneous recovery as 
main dependent variable, it does appear to have considerable value as a 


supplementary behavioral measure. 
E. SUMMARY 


Eight rhesus monkeys were tested for the spontaneous recovery of an 
avoidance conditioned response which had been extinguished 205 days pre- 
vious to the recovery test. The response was observed to recover markedly 
with three animals attaining the original criterion of conditioning. The 
theoretical and practical implications of parametric studies in this area were 


discussed. 
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A. PROBLEM 


Previo i il 

Lo ‘se articles have described movement patterns of newborn puppies 

rege rw the animals together and in contact with the mother. In the 
ese studies the puppies were born on a whelping board mounted 


on springs i 

pial bas gs m order to observe the affect of vibration on the behavior of the 
n i 
animals. When the animals and mother were on one side of the 


: h 
eine hat the floor of the board had an upward incline, and it was 
Sat Pig is incline had some influence on the movements of the puppies. 
wide t “ie analyses of the movement patterns were made on a level 
ite ak oard, with plans to analyze the relationship between angle of 
i movement patterns in a later study. This paper deals with this, 
i “eg behavior, and attempts to answer two questions: What angle 
ation will affect the orientation of newborn puppies, and what is 


the A 
response pattern to the incline? 


B. APPARATUS AND PROCEDURE 


reliminary observations were made on 17 pupp!es during the Summer of 
tisfactory method was devised for measur- 


1953. In these observations a sa 

ing the movement of the puppies on the incline, and the smallest inclination 
was determined which would influence the movement patterns. The plan 
of the apparatus is shown in Figure 1. 

An 18-inch square piece of A inch plywood was mounted so the angle 
of inclination could be varied. Recorders were placed at four points around 
the incline to measure the movement of the animal in various directions. 
The strings to Recorders 2, 3, e tied together and fastened to a 
rubber band which could be placed ither the neck or hips of the 
Puppy, depending on which end of the body was downhill. Recorder 1 was 
fastened to a rubber band which could be placed around the part of the 


b i s . . . 
ody which was in an uphill direction- 

Since the interest in the present study 
which appears at birth and the variations in t 


form of orientation 


was in the 
he animal ma- 


he pattern as t 


h 9, 1955. 
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i s a ob- 

tures, it would seem to be adequate to give samples of the type of data 
a ; A : $ 
tained in the observations and describe the change in the orientation pattern: 


with age. 
R4 \ Fa 
--7 RI 


FIGURE 1 


C. RESULTS 

The smallest angle of inclination which 
was 25 degrees in all animals. Recorder 1 was attached to the part of the 
body uphill. If the animal was placed on the board with head downhill, 
the animal would swing the head either right or left, then drop the rear end 
downward. This form of movement gave records comparable to those 
shown in the first 5 lines of Table 1, obtained on Animal 86 at four days of 
age. As observed from the table, this form of movement gave a greater 
reading on Recorder 1. The readings of the other three recorders were 


elicited an orientation response 


TABLE 1 
Position Direction 
of head Rec. 1 Rec. 2 Rec. 3 Rec. 4 of turn 
Head down 207 90 135 93 Rt. 180 
Head down 235 78 115 85 Rt. 180 
Head down 230 112 170 89 Rt. 180 
Head down 205 185 198 167 Rt. 180 
Head down 180 92 100 75 Lt. 180 
25 Days of Age 
Head down 75 419 470 357 Rt. 180 
Head down 23 198 210 145 Rt. 180 
Head down 93 390 451 443 Rt. 180 
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iei of the head and body during the turn. This form of rotation 
Te e ome has been observed as early as one day of age. When 
Fada oh placed on the incline at this early age with head uphill it 

attempt to turn, but either remains quiet or tries to pull upward. 


the animals are not strong enough to do so. If placed 


At this age, however, 
sever, the animal always shows 


on the board with head downward, how 
şi z 3 i, eai 
pr and whines until it is oriented uphill. 

s the animals mature the movement pattern changes in the following 


iy About the 17th day the puppies may propel backward rather than 
urn to face uphill, ion of the movement is upward. 


in any case the directi 
At 25 days of age the turn is produced by an active rotation of the body 
through 180 degrees, using the rear end as a pivot. This form of movement 
gives: a record similar to that shown in the last three lines of Table 1. At 
this age, if the animal is placed on the board with head downward, it may 
walk directly to the bottom of the incline. Occasionally an animal of this 
age will walk to the top of the incline, but they always stop at the edge 
and pull back. In some cases the anima 


ls back upward to the top. In 
these cases as the rear end projec he top edge, the puppies invariably 
pull back onto the board. ‘There w 


ts over t 
as not a single instance in which these 
young animals tipped over the top edge of the board. 


D. SUMMARY 
vations on 21 puppies that the young ani- 
ard on an incline of at least 25 


It is quite evident from obser 
are strong enough. They are 


mals have a strong tendency to orient upw 
degrees, and to pull upward as soon as they ai i Á 
greatly disturbed by having the head in the downward position. This posi- 
tion elicits whining and restlessness until they become oriented upward. If 


the animals are placed on the board with head upward, however, they re- 


main quiet and may go to sleep. 


There was no attempt in the present experiment to deter . 
r the orientation behaviors. On the basis of the 


about the neurology of orientation 
both the vestibular 
echanisms 


mine the neural 


mechanisms responsible fo 
observed behavior, and whé 
Patterns in general, the present 0 F 
systems and kinaesthetic systems of the propriocep 
function at this early age in puppies. 
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(Edwards, A. L. Statistical Methods for the Behavioral Sciences. New 


York: Rinehart, 1954. Pp. 542.) 


REVIEWED By Kurt SALZINGER 


ful textbook in the field of applied statistics 


for the student who lacks a background in algebra but who is interested in 
doing research in the behavioral sciences. More specifically, it would serve 
very well as a text in the first part of a graduate course in applied statistics. 

Beginning with a chapter dealing with manipulation of fractions, decimals, 
Proportions, positive and negative numbers, radicals, exponents, logarithms, 
and summation signs, Edwards successfully brings the reader through de- 
scriptive and inferential statistics up tO three-part analysis of variance. This 
book, like others having the same purpose, covers measures of central tend- 
ency and variability, graphical representation of frequency distributions, 
standard scores and normalizing distributions, linear regression, the product 
moment correlation coefficient and other coefficients of association, the bi- 
nomial distribution, the concept of probability, the normal distribution, tests 
of significance for measures of central tendency, and differences between 


such measures (for independent samples, for paired observations and equated 
ion coefficients, and differences between 


groups, for correlation and regressi ‘ 
them), simple analysis of variance (two-part and three-part analysis of 
variance), the chi-square test for two or more categories, and finally con- 
tingency and phi coefficients. 
In addition to this impressiv 
clude a chapter dealing with non-para 
non-parametric statistics has been presente 


that the average behavioral scientist (how i 
unable to follow it, or in such strict cookbook fashion 


i 7 as ta 

test was unclear. In contrast to this, Edw ards has g 
: f n 

of variance and derived the final formula, which is us 
` S rs] ance; 

out or with little explanation, from analysis of variance; 


its paramet 
able to relate W, the coefficient of concordance, to its par ae 
For those interested in using non-parametric statisti’ 


e tests with which Edwards deals: the rank cor- 


133 


This is an important and use 


Edwards has managed to in- 
For some time now, 
d either in such a complex form 
much more so the student) was 
that the basis of the 
ken the rank analysis 
ally presented with- 
moreover he was 
ric equivalent, 


e list of topics, 
metric statistics. 


the correlation ratio. 
we might indicate here th 
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relation coefficient, coefficient of concordance (degree of e aaa 
m sets of n ranks), analysis of variance of an m X n table (by = Ks ome 7 
the median test), analysis of variance of ranks for a two-way classifica x : 
rank test for the significance of difference of two or more independent ze a 
correction of the above tests for ties, and finally the sign test and ane i 
for paired observations. One can see here practically the whole pa e 
problems that have so far been treated by using statistics based upon w w 
tions of normality of distribution, homogeneity of variance, linearity o A 
gression, etc. At last, methods have been made readily available to the 
student for use on data that do not meet the assumptions mentioned above. 

Before leaving the non-parametrics, we must note a discrepancy bari 
Edwards’ treatment of “0” differences both in the sign test and in the a 
replicates test and between that suggested by the originators of the test. E p 
wards assigns half the differences to the positive side, half to the negative 
side, while the original tests discard those pairs of observations, reducing 
the sample size by those discarded pairs. As long as these “0” differences 
are small in number and the samples are not too small there is little differ- 
ence between the two techniques; when the relative number of “0” differ- 
ences increases, however, Edwards’ method tends to give rise to a smaller 
Type I and larger Type II error than the original test did. At first glance 
Edwards’ technique might be preferred since it sounds like the conservative 
one; upon further thought, however, one must become aware of the fact 
that Edwards’ technique is the more conservative one only if the experi- 
menter is interested in showing a difference; but if he wants to show nO 
difference this no longer holds true. The real answer to this discrepancy 
might perhaps lie in the fact that when the relative number of “0” differences 
is small, it makes no difference which method is used (as mentioned above)» 
while when it is large the tests cannot be used since strictly speaking the 
tests were designed for the case in which no ties in paired comparison occur: 


Unfortunately Edwards decided not to include another simple non-para- 
metric technique, the Kolmogoroy-Smirnov test for comparing ordered dis 
tributions. 


Returning to the parametric part of the book, special note should be ae 
of the many discussions in this book not usually treated in other books n 
its kind. Examples of this are: the derivation demonstrating the effects © 
random errors on various statistics such as the variance, covariance, aM 
the mean; treatment of the problem of transforming such curves as the 
power, exponential, and logarithmic curves to linear ones; the derivation ° 
the point biserial correlation, phi coefficient, and rank order correlation from 


>. 
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the relationship between the binomial, 


normal, and chi-square distributions; the concepts of power of a test and of 
Type I and Type II errors, tests for linearity of regression, Tukey’s pro- 
cedure for comparing individual means after an analysis of variance, chi- 
square method for combining the significance levels of several independent 
tests, and finally 15 tables some of which like those for the testing of sig- 
nificance for comparing two independent treatments non-parametrically and 
for the significance of the coefficient of concordance are not readily avail- 


able in other sources. 
In conclusion, this reviewer can honestly state that he enjoyed examining 
but also because it is a pleasure 


this book not only because of its clarity, l 
to follow the author’s systematic method of a gradual almost imperceptible 


introduction to new and difficult concepts as well as to complete algebraic 
proofs, This book is recommended not only as a text but also as a reference 


book. 


Linden Hill School 
Hawthorne, New York 
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THE EFFECT OF A SERIES OF ELECTROCONVULSIVE 
SEIZURES ON SOME MEASURES OF ACTIVITY 
IN THE MALE ALBINO RAT* 


Department of Psychology, University of Illinois 


Joun A. STERN 


A. PURPOSE 


The purpose of this experiment was to determine the effect of a series 
of electroconvulsive seizures (ECS) on activity as measured in an activity 
wheel and in an open field. 

This study was conceived to determine some of the behavioral changes 
associated with ECS which many authors have referred to in passing, but 
which have apparently not been studied in any systematic manner (1, 2, 3, 
4, 5, 6, 8, 9), i 
A pr- (11) and Winder and Stone (12) reported on the effect of a series 
A e activity wheel running. Their results indicate a reduction in 
S : oth while ECS was administered and for some time thereafter. „It 
toe Part, because of their positive findings of a series of ECS affecting 

y wheel running that this measure of activity was utilized in this study. 
= open field situation was decided upon as another behavioral measure 
a = of apparent behavioral changes noted by some of the above authors 
a T Some of the changes we had noted in the home cages of animals 
ad F to a series of ECS were: huddling together in rear of cage, not 
N Pi cage door when door is opened, and resistance to being removed 
Sii ry cage. In handling animals subjected to a series of ECS we found 
Oe odie them to remain “tense” while being handled, as well as crouching in 
ighing pan while they were being weighed. 


B. METHOD 

1. Subjects 
„Oubjects in this experiment were a group of 24 male albino rats drawn 
™ stock maintained by the Department of Psychology of the University 


of Thina: : 
n linis; The animals were divided into three experimental groups by 
om selection. There were 8 animals in each of the groups. During 
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tion 5 ved in the Editorial Office on November 15, 1954, but delayed in publica- 
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the experiment one animal in each group died, so that our results are based 
on 7 animals in each of the following groups: ; 

Group 6 ECS. This group was subjected to six electroconvulsive seizures 
administered at the rate of one per day. . ; 

Group 16 ECS. This group was subjected to 16 electroconvulsive seiz- 
ures administered at the rate of one per day. 

Group C. These animals were handled in the same manner as the 16 
ECS group except that they were not subjected to the electroconvulsive 
seizures. 

2. Apparatus 


a. Activity wheels. Activity wheels utilized were constructed to meas- 
ure movement in both directions. Animals were introduced into the activity 
wheels through an opening in the side of the wheel. Wheels were mounted 
in banks of five, with a shield between each of the wheels. 

b. Open field. The open field utilized in this study was a table top 
which measured approximately 3 x 5 feet. The field was divided into 
squares whose dimensions were approximately 12” by 12”, 


3. Procedure 


wheel behavior was approximately 
open field behavior. During the 
a period of 10 days prior to the 
eprivation schedule for both food 


groups. At the end of this time all animals 
g and watering schedules for the remainder 
animals were maintained on the same feeding 


d of the experiment. ‘The results of ECS on 
ere reported in a previous Paper (10). 

Before initiation of activity wheel mi 
turned to an ad libitum feedin 


a period of 10 days. 


were placed on ad libitum feedin 
of the experiment. Thus all 
schedule throughout the perio 
weight w 


easurements all animals had been re- 
g schedule and had been on this schedule for 
Measurement of activity wheel running thus was 
initiated 24 days after last ECS for the 6 ECS group and 14 days after 
last ECS for the 16 ECS group. During activity when measurements each 
group of animals was brought into the room containing the activity wheels 
and animals were placed into the individual wheels in random order. Ant 
mals remained in the activity wheels for a Period of 30 minutes daily for 4 
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total of 20 daily measurements. After the activity wheel period animals 
were returned to the room in which they were housed, were weighed, and 
then returned to their living cages. Each of the groups was in a separate 
cage. Activity wheel behavior for all groups was observed during the morn- 
ing hours (7 A.M. to 9 A.M.). 


i After animals had completed 10 periods in the activity wheels they were 
introduced to the open field situation. Open field behavior was observed 
during the evening hours, approximately 12 hours after activity wheel be- 
havior, and was observed for a total of 10 daily trials. Open field behavior 
was conducted in the same room in which the activity wheels were found. 
The procedure was as follows: Animals were brought into the experimental 
room and run individually on the table top. They were then returned to 
living cages. Animals were placed into the center of the open field and re- 
mained in the field for a period of three minutes. The following activities 
Were observed and tabulated for each animal: 

1. Traversals of 12” squares—a square was counted as traversed after 
three-fourths of the animal’s body had entered the square. 

2. Face washing behavior—face washing behavior was counted when 
animal had both forelegs off table and was engaged in “scrubbing” his face. 

3. Boluses defecated during trial—counting of boluses, regardless of size, 
as long as they could be distinguished as separate boluses. 

4 Urinations in the open field—number of places in which animals had 
urinated, 

5. Edge runnings—edge running was counted when animal extended at 
least its head over the edge of the table, only one extension per square was 
Counted where the animal remained in the box for longer periods of time 
and projected its head over the edge of the box more than once. In the case 
of corner boxes two extensions were possible, one over each side. 


4. Results 
_@ Analysis of activity wheel running. Figure | presents the median ac- 
tivity for each daily 30-minute period of activity wheel measurement. Me- 
dian, rather than mean activity measures were used since our data, in gen- 
eral, did not appear to be normally distributed. For the same reason the 
data were subjected to non-parametric analyses, the Mann-Whitney “U” test 
being used throughout. Comparisons of activity were made for the odd 
days of the 20 trials as well as for total activity measured during the first 10 
as well as second 10 days of activity measurement. Comparisons made were 
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between the control and two experimental groups (C-6 ECS-16 ECS) as 
well as between the two experimental groups (6 ECS-16 ECS). 


130. 


N 
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N --- 6ECS 
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8 9 lO n i2 13 4 


ILY 30-MINUTE PERIOD OF Activiry-WHEEL 
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— NS BETWEEN EXPERIMENTAL Groups 
C6 ECS C16 EGS 6 ECS-16 ECS 
4 191 013* 
i 073 
: ree .027* -009* 
7 310 pte ‘O10 
7 D 042* -010* 
11 228 a olie 
4 = 056 :011* 
$ so a .049* 
A 
i ae 064 ‘003° 
Sum of 140 at 049% 003* 
um o = 3 . 
£ 20 355 oe te 
*Significant at or beyond .05 level = 
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yond the .05 level of confidence. In all comparisons we find that the 16 ECS 
group consistently showed more activity than the control group. A similar 
comparison between the 6 and 16 ECS group produced like results; seven 
of our 10 comparisons were significant at the .05 level, the 16 ECS group 
consistently showing more activity than the 6 ECS groups. Using total 
activity for the first 10 and second 10 days we similarly find the 16 ECS 
group to be significantly different from both the control and 6 ECS group 
on both measures. Comparing activity for the first 10-day period to the 
second 10-day period for each group we find no significant differences in 
activity between the two sets of measures for any of our groups. 

This analysis then indicates that under the above experimental conditions 
a series of 6 ECS have no effect on activity wheel running when compared 
to a control group while a series of 16 ECS increases activity wheel running 
significantly, 

b. Analysis of table top behavior. Since a number of our table top meas- 
ures seemed, for logical reasons, to be related to each other, rank order cor- 
relations between the various measures were computed. Table 2 lists these 


TABLE 2 
RANK-ORDER CORRELATIONS BETWEEN TABLE Top MEASURES 
Movement Edge running Defec. Urin. 
Edge running 97 
Defec. -28 32 
Urin. 39 46 79 
Face wash 46 AS 56 45 


correlations. Analysis of table top movement, which was based on the num- 
ble top trial indicates 


ber of 12” squares traversed during the three-minute ta 

a significant difference in such activity between the control and both experi- 
mental groups. Table 3 presents the results of significance tests between the 
various groups for trials run on odd days as well as for total activity for the 


TABLE 3 
TABLE Top MOVEMENT COMPARISONS BETWEEN EXPERIMENTAL GROUPS 

Day C-6 ECS C16 ECS 6 ECS-16 ECS 
I .0005* .000* 228 
3 073 036" 248 
5 027* 019" 500 
z .019* .009* 310 
2 ` (228% 073 228 
10 :01* .002* 217 


*Significant at or beyond .05 level. 
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10-day period. The comparison between the control and 6 ECS group 


i isti igni > fi m- 
shows four of the six comparisons to be statistically significant; for the co 
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29 
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MEDIAN TABLE TOP MOVEMENT 


DAYS 
FIGURE 2 


MEDIAN Dary TABLE-Top Movements 


Were carried out fi 
differentiate betw 


while none of 


or the other measures used, Edge running also proved to 
een the control Eroup and both the 6 and 16 ECS groups 
the other measures (defecation, urination, and face wash- 
ing), differentiated between any of the groups, 

The following behavioral differences betw arious groups were 
noted. When the ratio betwee ing and activity on the table top 
was computed for the first day of table top measurements it was found that 
all animals of Group C showed that between 40-95 per cent of their activity 
involved edge running (median of 48 per cent) while in both of the experi- 
mental groups we find only one animal each which exhibited any edge run- 


x 
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mng behavior at all. Further comparison by use of this method was not 
utilized because of the large differences in amount of table top activity be- 
tween the various groups and the relationship between these two measures. 
(Rank order correlation between amount of movement and edge running 
behavior produced a correlation of .97, indicating that with increased an 
ment there is a concomitant increase in edge running behavior. ) 

Another difference noted, especially on the first day of table top activity, 
peculiar to all the animals of the 16 ECS group was that all these animals 


we Po ie s RR è 
re active in a “nervous and jerky manner,” they exhibited much turning 


and moving backwards behavior in the starting square. No such behavior 
Ras observed for any of the animals in the control group, while some of the 
animals in the 6 ECS group showed similar behavior. 

Other differences between the two ECS groups and the control group 
noted were that the former groups showed much “hesitant” and “extensor” 
type of movement in which the animals kept their hind legs in position, 
utilized them as pivotal points and extended themselves in a number of di- 
rections, This behavior was especially noted when the animals were first 
Placed into the starting position on the table. Most of the animals show- 


ing this type of behavior showed it throughout the 10-day period. Wheez- 
valent in the experimental animals than in 
exhibited more “jerky move- 
defined as short and hesi- 


vin behavior was also more prev 

the controls. The experimental animals also 
ments” than the controls, jerky movements being 
tant movements. 


A difference in behavior while animals were being weighed was also noted, 


animals which had been subjected to ECS would lie quietly in the weighing 
Pan, while control animals did considerable moving around. In the home 
ages control animals usually were more active and would cluster around 
cage door when experimenter came to cage. The ECS animals, on the other 
hand, would usually be found huddled together at the rear of the cage and 
Would not come to the door when experimenter approached to open it. 


oN AND CONCLUSION 
activity, as measured by both ac- 


hen animals have been sub- 
of food 


C. Discuss! 


The results of this study indicate that 


Uvity wheel and open field behavior, is altered w. à 
Jected to a series of 16 electroconvulsive seizures under conditions c 
and water deprivation. Both the statistical analysis and the graphs indicate 
that these two measuring instruments apparently measure somewhat different 
aspects of activity, i.e, in activity wheel behavior, as utilized in this study, 
We find that rats subjeced to a series of 16 ECS show a definite increase 
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in activity, whereas the table top measure of activity indicates that these 
same animals show a significant decrease in acti 
method. 

Before attempting to account for the differences in activity as measured 
by these two measuring instruments let us review the behavior of animals 
on the table top. We found that, in general, the animals which had been 
subjected to a series of ECS behaved in a more “emotional manner.” Emo- 


tionality as used here being defined as an increase in, or appearance of such 
behaviors as hesitant and extensor 


constriction of activity to center o 


less viscous, more diarrhea-like; exhibition of facial “tics” and wheezing 
behavior. It seemed 


of action. While no 


vity as measured by this 


, to the areas of the field into which the 


; als were given a series of five daily ECS; five 
days without ECS; for three alternate periods of ECS and no ECS. They 


ign tly reduced concurrent ac- 
re-shock activity, (b) 5-day periods of no-shock 


shock, and (c) the Post-shock period.” They 
ect of successive Periods of shock was cumula- 


of animals closely 
Utilizing only our 
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6 ECS group for the moment, it would seem that our findings for this group 
are comparable to Stone’s results with a group of female rats, i.e., activity 
wheel measures taken more than two weeks after last ECS do not discrim- 
inate between ECS and control animals, or in Stone’s case between pre- and 
post-ECS measurements. When we look at the findings for our 16 ECS 
group we find a radical difference in results between our study and those of 
Stone (11) and Winder and Stone (12). It seems that a group of 15 ECS, 
when not given on successive days causes either a decrease in activity during 
administration of ECS with no long lasting change in activity (11), or 
causes a decrease in activity wheel running both during administration of 
ECS and for a period thereafter (12). The animals in our study subjected 
to 16 daily ECS showed a significant increase in activity wheel running as 
measured between 14 and 34 days after last ECS, those subjected to a series 
of 6 daily ECS showed no significant change in activity (as compared to a 
control group) as measured between 24 and 44 days after last ECS. 
Another important difference between the above two studies (11, 12) and 


Ours was that our animals had been maintained on a 23-hour deprivation 


schedule during the administration of daily ECS, while animals used by the 


above authors had free access to food and water at all times. (A study 
recently completed in which animals were kept on ad lib feeding schedules 
throughout the experiment suggests that this is an important variable since 
the ECS animals in this study could not be differentiated from controls on 
the basis of activity wheel running.) The period of feeding while on dep- 
tivation schedules coincided with the hours activity wheel measurements 
Were taken. It is a possibility that the animals subjected to 16 daily ECS 
Continued to feed at the same definite and restricted time upon being returned 
to ad lib feeding schedules. Since an increase in activity, as measured in ac- 
tivity wheels, is generally found for the periods preceding feeding (7), the 
increase in activity shown by the 16 ECS group could be accounted for. 
_ Another possible explanation is that the series of ECS fixated the response 
in question (increase in the type of behavior reflected in increased activity 
saa running). It might be argued that the animals had acquired an 
Expectation” of feeding, a consequence of this being the increased activity 


Wheel runni i +. behavior (the behavior reflected in in- 
unning. e can consider this behav! ek 
akay conditioned to the expecta- 


creased activity wheel running) as having been i f 

tion of food. Gellhorn (2) reports a study concerning the effect o ar 
Vulsive shocks on the recovery of inhibited conditioned responses. He foun 
that, “the repeated application of conditioned stimuli over many days causes, 
™ spite of complete absence of reenforcing unconditioned stimuli, no weak- 
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i imi f events 
ening in the conditioned response” (2, p. 308). A similar order of net 
way bave operated to produce the increase in activity found in our study 


= i : iA 
which the animals were on a deprivation schedule before, during, and f 


5 : È EN 
short time after administration of a series of ECS. Increase in activity may 


have become conditioned to time of presentation of food, the Pan 
response becoming fixated as a function of administration of a series of 
ECS, a series of 6 ECS not being able to fixate the response. p 
Why should there be such differences in activity as measured in the activity 
wheel and on the table top? 


Our hypothesis is that activity in an activity 
wheel is similar to activity 


in an enclosed cage, whereas activity in an open 
field is an entirely new experience, and that the two do not measure the same 
kind of “activity.” It is in their reaction to the new experience (table top) 
that all our ECS animals differed from controls, the 
ing their field, i.e., confining their activity 


where they had been placed by experimenter, while control animals actively 


explored the field. It further seemed that the experimental animals were 
more “emotional” and that this “emotionality” was diffusely expressed—as 
evidenced by the variety of indic 


ators of “emotionality” found on the table 
top. 


ECS animals constrict- 
to the center of the table top 


D. SUMMARY 
Three groups of animals were utilized in this experiment; a control group, 
a group of animals subjected to daily ECS for six days, and a group sub- 
jected to daily ECS for 16 days. All animals had been maintained on a 23- 
hour food and water deprivation schedule for 10 days before first ECS until 
four days after the 16 ECS group had completed its series of ECS, ‘These 
animals were then tested in activity wheels (measurements initiated 24 days 
after last ECS for the 6 ECS group, 14 days after last ECS for the 16 ECS 
group) and in an open field situation (measurements initiated 34 days after 
last ECS for the 6 ECS group, 2+ days after last ECS for the 16 ECS 
group). 


The findings are as follows: 


1. A series of 6 ECS had no effect on activity 
2. A series of 16 ECS 


wheel behavior. 
increased activity wheel running significantly. 


res of table top behavior differentiated between 


: jected to either 6 or 16 ECS. 
, however, differentiate bety 


veen the 6 and 16 ECS groups 
4. A number of other behavioral changes attributable to ECS were found 
and discussed, 


N 
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A FUNCTIONAL APPROACH TO CLINICAL PSYCHOLOGY* 


Department of Psychology, University of Oregon 


ABRAHAM S. LucHINS 


The raison d’étre of clinical psychology is contingent on its making a con- 
tribution different from that made by the psychiatric profession. The clini- 
cal psychologist’s future does not lie in his being a “non-medical psychia- 
trist,” but in the contribution he can make by being an expert in the be- 
havioral sciences. He does not have to compete, uneasily, with medical 
therapists ; he has a unique contribution to make as a social therapist. In 
order to do this he must understand the relationship between the individual 
and the social field, how social forces can contribute to clinical phenomena, 
and how these forces can be manipulated for therapeutic effects. 


In line with this conception of the clinical psychologist, the training pro- 
gram to be proposed aims to turn out a graduate who is well versed in the 
behavioral sciences. This means that he will have to be acquainted with 
disciplines other than psychology that have accumulated information about 
the interaction between the individual and the social field. The proposed 
Program will therefore attempt to be multidisciplinary in nature. While do- 
ing so, the focus will be on clinical phenomena. It is a fundamental assump- 
tion of the program that the focus should always be on actual clinical phe- 
nomena, on the problems to which they give rise, and on the functions per- 
formed by the clinician in attempting to meet these problems. 


To guide them in developing courses and practicum training, the planners 


of a functional program ought to know the functions performed by psycholo- 


OO 

“Received in the Editorial Office on March 10, 1955. r 

It is important to note the sense in which the term multidisciplinary is used here. 

is term is employed since the program attempts to convey to the students some 
‘Nowledge of several disciplines and some understanding of the relation each disci- 
Pline has to clinical phenomena. The term is not to be interpreted to mean that the 
Program plans to turn out experts in all of these disciplines. Nor is it to be inter- 
Preted to mean that the program aims at integrating, synthesizing, or in any way 
Using the various disciplines. In this respect, the program differs from some 
Courses, described as multidisciplinary, that consider the integration of various dis- 
Ciplines to be a principal objective (an objective that is rarely achieved). 

It seems to the writer that it is neither necessary nor desirable that the clinical 
Psychology program strive to synthesize the behavioral sciences. What is desired 
Is that the student become acquainted with various disciplines to the extent that he 
can draw upon them when confronted with clinical phenomena. In other words, 
the aim is to give him a multitude of resources from which to draw concepts, tools, 
and approaches with which to deal with clinical phenomena. 
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gists. To discover these functions, it may be adv 
tinuous surveys that aim at finding out w 
formed, as well as what functions ought to be performed by psychologists 
in order to meet the needs of certain institutions in the community. A 
myoptic view will be avoided if the results of the surveys conducted in 
different communities are coérdinated by the A PA or by some other national 
group, and the codrdinated information made available to universities, Such 
information can serve as a foundation on which to build training programs 
sensitive to the present and future needs of institutions requiring the serv- 
ices of clinical psychologists. 


The students themselves can help to make the surveys and can do so 
throughout their years of training. They will, thereby, not only help to 


execute the surveys but will also gain first-hand information about the 
functions of clinical psychologists. Each student will be sent to observe 


institutions in the university; for example, the counseling sery 
tional and vocational services, speech and hearing clinics, specia 
classes, etc. Outside the university they may 
and clinics; institutions for the feeble 
ages; welfare agencies; 


antageous to make con- 
hat functions are at present per- 


ice, educa- 
l education 
visit, for example, hospitals 
-minded ; homes for the aged; orphan- 
family counseling services: rehabilitation or train- 
ing centers for the mentally, emotionally, or physically handicapped; courts; 
jails; reformatories or other correctional institutions ; community planning 
agencies; advertising 


agencies and industrial pl This means that the 
university will have t 


ants. 
© gain the coöperation of 


e psychologist here cope 
gist cope with them?” More- 
trained as a behavioral Scientist, he will also be inter- 

cture of, and social Processes in, the instal- 
incidentally, Serve to give the student a bird’s- 
S of specialization, 


ans for Specialization, some 
e than others, 
installations 
hospital, 
He will spend 
finding out the 
ard attendants, 


a student interested in w 


For example, 
time visiting and 


will spend more 
His visits may be 
a few days in a ward, 


various problems con- 
Physicians, 


neuropsychiatric 
ing lines, 
the activities therein and 
fronting the patients, w; 


nurses, and administra- 
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2 hogs ni s the wards, living first perhaps in the admis- 
e j = = the active-treatment ward, then in the chronic ward, 
te enue a sona his observations of the various wards, noting 
e T ey differ and in what respects they are similar with 
a. : ; Sereni, social processes, and problems. The student 
ne y to learn something about the relationship of the wards to each 
> r and to the hospital as a whole. To this end, he will have discussions 
with the chiefs of services, with doctors, residents, nurses, psychologists, 
social workers, occupational therapists, and even the dieticians, cooks, and 
janitors. He will also attempt to learn something about the relation of 


the spi i i i i 
e hospital to the community. He will therefore interview relatives and 
hospital in an attempt to discover how 


they see the hospital and what problems they have in relation to it. He 
will also spend time with the public relations men of the hospital to learn 
about the kinds of problems they face. In short, he will attempt to make a 
survey of the hospital as a social institution and to grasp its problems, its 
social structure, and social processes, as well as its rôle and function in the 
community. 

Coördinating the visits to the various insti 


colloquium that the student takes throughout 1 e 
During the meetings of the colloquium, students will report their observa- 


tions, both those made during brief visits as well as those made during more 


extended visits. In this manner, students working in different installations 
can share experiences, can vhat is happening in various 


get a picture of v ; 
other institutions, and can help one another in proposing solutions to the 
problems which they meet. It will be o 


{f value if some of the sessions are 
attended by psychologists and other indiv 


iduals working in the visited insti- 
tutions. This will help to keep the observations and the proposals for solu- 
It will also enhance the va 


lue of the collo- 
ers of the psychology department ( includ- 
Jinical psychology 


friends of patients who visit the 


tutions will be a professional 
his years of graduate training. 


tions rooted in concrete reality. 


quium if it is attended by all memb 


i i i y mem- 
ing those whose primary interest 1 not c ), by faculty 
as well as by members of those depart- 


bers of the other behavioral sciences, s Empe nae 
ments that have a special interest in the particular institution gies eing 
discussed. For example, some Apie mar might be attende y = 
bers of the departments of sociology; anthropology, com n an ge 
nomics; by members of the law school to comment on lega n a 
members of the education department to comment on aspects 0 genera 
and special education ; by members of the art, music, literature, pirme a 
department to somit on use of these arts for therapy; by members of the 
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business administration school to comment on administrative problems. It 
is not even farfetched to bring in members of the school of architecture to 
deal with the physical aspects of a ward, hospital, or clinic. Although the em- 
phasis will be on understanding the particular institution and clinical phe- 
nomena under discussion, all faculty members will take it upon themselves 
to point out the theoretical issues and the theoretical problems involved in 
the discussions and to highlight the theoretical implications of the observa- 
tional material as well as of the Proposed solutions to problems. This may 
help to sensitize the student to, and interest him in, the theoretical issues that 
exist in the practice of clinical psychology. 

It is conceivable that the student’s doctoral research will develop from 
discussions held during the professional colloquium or from his visits to vari- 
ous installations. It may not be out of place, therefore, to mention here 
that certain changes may have to be made in the requirements of doctoral 
research. It is customary to demand of such research that it be tied to 
theoretical issues or that it make an original or basic contribution to psy- 
chology as a science, But if the student is dealing with actual problems in- 
volved in clinical Phenomena, it should not be necessary to demand of him 
that he link the problems to theoretical issues or that he contribute to basic 


science research. Nor should it be required of the student that he solve the 
problem. One’s work should be considered 
ful empirical research, shows u nd some prog- 


involved or by 


are in urgent 
For example, a doc- 


if the central interest is the Problem at hand 
sary that the student go outsi à 


it may be neces- 
a ide the domain of Psychology in his search for 
a solution. He may have to work closely with faculty members of other 
departments Perhaps with some of those attending the Professional collo- 
quium. 


ABRAHAM S. LUCHINS 157 


Visits to other installations and participation in the professional colloquium 
certainly do not suffice to make a clinician out of the student. The visits 
cannot serve as substitutes for practicum experience; rather, they may be 
regarded as observational orientation to installations in which the student 


Each student’s practicum experience 
tions, in as many different kinds 


lp to turn out a graduate who 


will later get practicum experience. 
should cover as many different kinds of func 
of installations, as is feasible. This will he 
is so flexibly trained that he can undertake many of the functions performed 
by clinical psychologists. At the same time, it will help to enlarge the 
student’s employment prospects. 

As far as the formal courses are concerned, they will include both those 
that are primarily concerned with testing, diagnosis, and therapy, as well as 
those that are primarily concerned with theoretical foundations. Here again 
it is important to emphasize that these will be interrelated, since running 
through all the courses will be the unifying thread of the actual clinical phe- 


nomena that the students encounter. 
Attempts will not be made to teach the students all clinical tests and tech- 
niques in formal courses. Many can be learned, with economy of time and 
effort, in the practicum training and in the visits to various installations. 
The aim will be to teach the student the regions of applicability and the 
limitations of leading tests and techniques. The clinical instructor will also 
point to theoretical implication which the test may have with reference to 
learning, thinking, perceptions, motivation, etc-, thereby helping ee the 

e stu- 


clinical practical courses with the theoretical-foundation courses- 
me test-centered or tool-centered. He 


dent will be encouraged not to beco: : c $ 
hat of prime importance 1s the clinical 


will be encouraged to keep in mind t t 
phenomenon facing him and not his little bag of test tools. The student 
will learn to observe the clinical phenomenon before he decides what tech- 

ther than to decide on his tools before- 


niques he should use for testing, rather thi y $ ; ; 
hand when he does not yet know what it is he is testing or measuring. , In 
he viewpoint that there is a cer- 


other words, the program will not foster t 

7 . . soe . . 
tain test or battery of tests which should be applied in all Sir ae es 
Moreover, the student should realize, as does the physicist, that the instru- 


ment or method of measurement may itself influence the object S: pes 
ment, Naturalistic observation should, therefore, be used before, during, an 


after each test and the student should try to oe re wear 
reacted to the test and what effect it had on fim. [See Gi) tor elaboracion 


‘nti i ining program incor- 
of these ideas and for a description ervice training Prog: 


of an in-s 
Porating these ideas.] 
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The teaching of clinical practices will attempt to make the ran 4 o 
that a diagnosis, considered as a category in which to i : char “es 
should not be the main objective of testing. The emphasis will be p 7 pan 
on a diagnosis considered as an outcome of testing, and more on t ed 
nostic process considered as a rather continuous process of gra ma 
therapeutic process during treatment and even after [cf. (4) for the p 
ciples underlying this approach to diagnosis]. ee 

It is important to note that the student will be taught something abo’ , 
diagnostic processes used in physical anthropology, neurology, Fete 
audiometry, speech pathology, etc. This is to help avoid errors in the i 
terpretation of intellectual or personality functioning that may occur if thig 
examiner does not take into account the possibility that responses to the tests 
were influenced by neurological, visual, auditory, or speech defects. The 
students should receive sufficient training so that they can make a preliminary 
assessment of the possible operation of such factors. They should also know 
to whom to turn for consultation on these matters and they should be able 
to understand reports of the results of neurological, audiometric, optometric, 
or other physical examinations, 

In the teaching of therapy, the aim w 
tunity to observe and to practice, unde 
both individual and group therapy. 
taught that one approach is the respe 
psychotherapy, the teaching will offer 
assumptions and implications of the t 


ill be to give the student the oppor- 
r supervision, leading approaches. to 
In other words, rather than being 
ctable or the most effective form of 
varied approaches (3). Fundamental 

heory underlying the therapeutic tech- 
niques will be discussed. Here, as in the teaching of tests, we will try to 
turn out a student who does not center on the therapeutic Procedure per se, 
but who centers on the clinical 


situation. He will be encouraged to adopt 
an experimental approach to each clinical situation and to use the therapeutic 


techniques that seem best to fit the particular problems of the specific patient, 
or group, rather than to assume 


at the outset that one therapeutic technique 
is necessarily best in all situations. 
The student's intellectual horizon should extend beyond conventional psy- 
chotherapeutic techniques, 


He will therefore be acquainted with group 
He will learn something about how to manip- 


lor to bring about certain desired ends. He 
will be briefly acquainted with educational and remedial teaching techniques 
used in teaching normals as well 


emotionally handicapped ; 


PTAR recreational therapy, 
rehabilitation ther 


rts, speech therapy, and other speciai 
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kinds of therapy. He will be acquainted with the various special services 
d in hospitals to create a therapeutic climate for the 
dramatic groups, current event 
groups, music or art appreciation sessions, patient government, and so on. 
It is not necessary that he be expert in any of these special therapies or 
special services. But he should have sufficient knowledge of what is involved 
in them so that (a) he has some ideas about the experiences encountered by 
a patient who engages in one or another kind of special therapy or special 
service, (b) he knows when to recommend a patient for some special therapy 
or service and how each can contribute to the solution of the clinical prob- 


lem at hand, and (c) he can be of assistance when his psychological services 


are required by those who administer the special therapies or special services. 
the teaching of therapy.] 


[See (3) for further details concerning 
Finally, let us consider the theoretical foundation courses. While we 


want the student to learn about other behavioral sciences, it may not be 
advisable to make him take any large number of courses in other depart- 
ments. For one thing, the planned program does not allow him much time 
for this. Moreover, we cannot expect that all of what is taught in another 
department’s course will be needed by the clinical student. Nor can we 
expect such a course to be oriented toward clinical phenomena. The more 
advisable procedure will therefore be to arrange some joint seminars or 
classes codrdinated by the psychology department, 


in which members of other 
fields are invited to deliver a series of lectures. A few well-chosen lectures 
or political science, can si 


erve to initiate the 
d to show him thei 


that have been include 
patients; for example, library activities, 


on, say, sociology, anthropology; 
student into these disciplines an 
psychology. 

. It is contemplated that tl 
Ing areas: 

; 1. A survey of the 
ioral sciences. Also, a survey © 


Psychology through its orientation, concepts, 7 ques. 
2. A survey of concepts and problems related to individual behavior, 


dealing with such topics as learning, thinking, problem solving, motivation, 
sensory and neural processes; work and fatigue, the physiological basis of be- 
havior, psychopathology, psychoanalysis, etc. Attempts will be made, both 
by the instructors and the students, to relate these topics to concrete clinical 
phenomena which they have encountered. : 

3. A survey of institutional behavior dea 
the family, the school, the church, courts, jails, 


r relationship to clinical 


he theoretical foundation courses cover the follow- 


ms and concepts of various behav- 


bution each can make to clinical 
nd techniques. 


fundamental proble! 
{ the contri 


la 


uch institutions as 


aling with s 
The 


industry, and others. 
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š ee aud 
aim will be to give the student an understanding of institutions in o 
society, their structure, and their interrelationship, 


JE . z s Me se iter 
cal training? Based on his experiences jn training clinicians, the writ 
believes that the Proposed program can be achi 


ht nie Sala sious it 
and that it is not overambitious, Certainly it would be overambitious 


r £ "I : in 
Programs devote considerable time to training in ite 
tests. They may require each Student to take some courses-on the Rorschac! 

lete the administration and sc 


; Similar requirements may hold for the Binet, 
other tests, 


er such intensive tr, 
ctoral degree in ¢ 


ë . ing 
overlearning” or is se 
ed to discover the degre 


ae : t 
: Mister, score, and interpre 
a given test and whether, after a whi S to reach a point of dimin- 


tions, Here again, research 
YSIS and interpretation that tends 


dent should receive sufficient 
dequately to administer, score, 
ave to be a specialist in any test 
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before he gains the doctorate. The dangers involved in aiming at a special- 
ist in certain tests is that one may neglect other functions of clinical psy- 
chologists and that one may foster a test-centered approach toward clinical 
phenomena (2). The proposed program will, therefore, not include as 
many courses devoted to specific tests as is the case in some other programs. 
Nor will it require of the student that he administer a large number of any 
given test prior to graduation. The stipulation that the student complete, 
for example, 50 or 60 Binet tests, may be a carryover from the days when 
the clinical psychologist’s main task was to administer Binet tests, but today 
the clinical psychologist is more than a psychometrician and his functions go 
beyond ~administering, scoring, and interpreting the Binet, the Wechsler- 
Bellevue, the Rorschach, or any other test. 

What the proposed program will attempt is to foster the development of 
a learning set, “learning to learn,” in the sense in which Harlow (1) uses 
such phrases. It will, therefore, be expected that the student be amenable 
to further development in knowledge about and the skill in the tests during his 
internship period and thereafter. During his internship he can gain further 
experience with the tests (perhaps completing a stipulated number of each) 
and can consult with others, if necessary, for test reports that seem to re- 
quire more experience than he possesses. Moreover, the student who is 
interested in specializing in any test can do so during post-graduate training 
and in post-graduate courses. This is analogous to what happens in medi- 
cal school where the granting of the M.D. degree is not made contingent 
on the student becoming a specialist or completing a large number of any 
given medical practice. Thus the student does not have to deliver i 
hundred babies before he gains the M.D. degree, but during his ae a 
he does have experience in delivering babies that counts wee e certi 3 
cate in midwifery; and the student who is interested in ae in e 
aspect of medicine is expected to do so after graduation and not prior to 


receiving the doctorate in medicine. k , ; a 
While the program sketched in this paper 1S EE ae ie 
being feasible, he is aware that there are fare pan Ka ae 
bringing the program into realization. Planners and a rE ies ae 
ae. i gining a eae ae ‘of cobrdinating 
in the psychology department and in other aman S; ka AA 
ee cionis. Tip aala. aten Ha gee ea and in planning 
gaining the codperation of institutions 10 the com mane 
the visits and practicum training so that interference F eee 
institution is minimized while the benefits to the studen a 
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. ii 
There is the very practical problem of what aspects of the siege 
function and structure should be demonstrated to the student and in w 5 
order they should be demonstrated. There is the further important problem a 
the order in which to arrange visits and training in the various installations a 
that they constitute a rather graduated and integrated series of clinisat 
experiences. There is, also, the problem of who should supervise the visits 
and training in the various installations. It may be necessary to have demon- 
strators or clinical teachers in some of the installations. A training po 
gram—at least a workshop—for such demonstrators may have to be initi- 
ated. All this calls for close codperation and for frequent interchange of 
ideas between the university and the codperating installations. 

The proposed program requires teachers who are capable of, and not ad- 
verse to, working closely with members of other faculties; who are able, 
when teaching theoretical foundation courses, to link what they say to clini- 
cal phenomena; and who are sensitive to theoretical assumptions and im- 
plications in teaching clinical practices. 


The program calls for students whose mental endowment and whose 


capacity for work are not less than those of the successful medical student. 
Students should be Prepared to carry a heavy load during their years of grad- 
uate work. 


Above all, there is a need for an experiment 
all who are concerned w 


back and to try to ascert: 


al approach on the part of 
ith the program. They must be ready to stand 


ain the efficacy of their efforts and to modify or 
change when this seems necessary. The administrators of the program— 


working closely with, and consulting with, the teachers, students, and co- 
operating installations—should be willing to change methods and even cer- 
tain objectives. That same experimental attitude which the program hopes 
to instill in the students, with reference to clinical phenomena, should be 
applied to the Planning and execution of the program. 

There is an adage which states that a snake must shed its skin or perish. 
Contemporary clinical psychology Programs may be likened to the skin in 
which the body of clinical Psychology is now confined, If this body is to 
flourish, it may be necessary that the present skin be shed. The present 
report attempted to delineate another possible “skin.” Tt is hoped that it 
will be sufficiently flexible not to thwart the development of the body of 
clinical psychology and, that it will be put on with a workable zipper S° 
that it can readily come off in order to be changed or even discarded when- 


ever modification or shedding seem essential for the healthy growth of clini- 
cal psychology, g 


ve 
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SUMMARY 


The clinical psychology training program proposed in this paper is based 


on a number of premises and definitions, including the following: 


Phage cee er psychologist may be defined as an individual, well versed in 
ra ass . ral sciences, who brings his knowledge to the clinical situation 
utilize his senses more effectively. 
co A clinical psychology training program—at least one that calls itself 
netional—should be founded on the professional functions of clinical psy- 
chologists. ‘This calls for surveys to discover just what these functions are. 
3. The most effective training program is a multidisciplinary program 
which transcends narrow departmental lines. 
4. The training program should aim to produce a graduate who is so 
flexibly trained that he is capable of effectively performing many or all 
of the professional functions which may be required of a clinical psycholo- 
gist, in many or all of the institutions in which clinical psychologists may 
be employed. 


5. The students should be acquainted with a variety of diagnostic and 
estricted to those conventionally used in psy- 


therapeutic procedures, not T 
at producing a specialist in any spe- 


chology. But it is not necessary to aim 
cific test or technique. 

6. The focus of the training pro 
the problems to which they give rise; 
centered and problem-centered. 

7. An experimental approach shou 
and in executing it, An experiments 
should be developed in the students. 


clinical phenomena and 


gram should be 
hould be phenomenon- 


the approach s 


ld be used in formulating the program 


] attitude toward clinical phenomena 
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EXPERIMENTAL INHIBITION AND RESTORATION OF 
MATING BEHAVIOR IN MALE RATS* 


Department of Psychology, Yale University 


Frank 
A. Beacu, Myron W. Conovitz, FREDERICK STEINBERG, AND 
ALLAN C. GOLDSTEIN! 


A. INTRODUCTION 
atic observations indicate that the sexual responses 
if coital attempts are associated with pain 
y by Wheeler (7) revealed that the 


if the animals receive punish- 


A number of unsystem: 
of male animals may be inhibited 


or fear (1, 2). An unpublished stud 
ts may be modified 


mating reactions of male ra 
he act of copulation. 


ing shocks just before or during t 
The aims of the present experiment were (a) to produce inhibition of 


mating tendencies in male rats, (b) to compare the effects of two different 
levels of shock upon sexual performance, and (c) to investigate the effects 
of electroconvulsive shock on any males that did not spontaneously recover 
from the experimentally created inhibition. The feasibility of the third 
objective was suggested by earlier findings that EGS produces an increase 


in the sexual performance of some male rats (3). 


B. SUBJECTS, APPARATUS, AND METHODS 


1. Subjects 
d hooded male rats, ranging from 85 to 120 
were subjects. These animals were 
females in which they demon- 
wo of four tests. They 
ark cycle was artificially 
he solar day. 


Nineteen mixed albino an 
days old at the start of the experiment, 
chosen after preliminary tests with receptive 
strated sexual vigor by ejaculating in at Teast: $ 
lived two to a cage in a room in which the light-d 
reversed so that mating tests could be made during t 

2. Apparatus 

The animals were tested in a cylindrical, sheet-metal arena, 30” in diame- 

ter and 36” high. The males were gradually adapted to wearing a rubber- 


fice on March 12, 
orted in part b: 


1955. 
a research grant (M-783) from the 


ational Institutes of Health, Public 
ised by the senior author. Cono- 
Goldstein conducted some 
d after ECS. 


“Received in the Editorial O 

N This investigation was supp! y 
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z and Steinberg conducted most ° the matin i t 

pe the tests for spontaneous recovery and all tests before, during, an 
each and Goldstein analyzed the Test ts. 
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band harness which encircled the body directly behind the T ai 
a metal electrode snugly against the skin just between the shoul ee : wre 
The hair beneath the electrode was clipped short and soaked with e ye 
jelly. The electrode was fastened to an RCA female phonograph 7 rd 
which could be plugged a male jack wired to one side of the shocking _ 
cuit. A light flexible wire passed through an overhead pulley 80 that t : 
male could move freely about the observation cage. The circuit was 
pleted by contact of the male’s feet against the metal screen floor of the 
observation cage. 


The shock was produced by a 600-volt 4C variable-output transformer 
supplied with a 110-volt 4C current. 


The transformer was in series with 
a 250,000-ohm resistor and a timer. 


The timing device consisted of r 
condensor, relay, and telegraph key. When the key was depressed a o 
of constant duration (approximately .75 sec.) was delivered to the animal. 


: ard 
The apparatus used to induce electroshock convulsions was of a standar 


design (3). The current of 50 + 2 milliamps was applied for approxi- 
mately .1 sec, 


through alligator clips attached to the rat’s ears. 


3. Selection of Experimental Groups and Testing Schedule 

The subjects were divided in 
of the number of intromissi 
selection tests. All males y 


to two groups which were equated in terms 


observed in a series of prepunishment 
Tests occurred at 4-day intervals with a 
days elapsed between tests. The purpose of 
twofold: to accustom the males to mating 
d to obtain a baseline of sexual performance 
unishment could be evaluated. 
and lead wire was achieved in several stages, 
nected harness, and in 
later tests plugging in the wire lead. In the beginning all males scratched 
at the harness and tried to shake the wi 


trode. These final two adaptation 
Punishment tests, During these six 
ained in the last test have been used 
as a measure of normal performance, 


nt series all males were observed in a series of 


punishment tests. Details of the testing technique are presented below, 
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but during the punishment tests the 10 males in Group HS (high shock) 
were given a shock of 380 volts when they attempted to copulate with the 
receptive female. Eventually all of these rats reached the criterion of “sex- 
ual inhibition,” i.e., two successive tests in which no attempt was made to 
mount the female. After inhibition had been demonstrated, postpunish- 
ment tests continued (with the harness and lead wire, but without shock) 
until a male had copulated and ejaculated in three successive tests, or until 
the subject had been tested eight times without showing any mating reactions. 

The nine males in Group LS (low shock) received two series of punish- 
ment tests. In the first series, a shock of 100 volts was delivered when a 
male attempted to copulate. The current was sufficient to evoke flinching 
or jumping when the male was alone, but in no instance did this degree of 
punishment eliminate copulatory reactions. The first series of punishment 
tests was continued until the average number of tests received by Group LS 
males was comparable to the mean number necessary to produce sexual 
inhibition in members of Group HS. This average for Group HS was 6.4 
tests, and the mean number of tests for LS rats was 7.8, the range for differ- 


ent individuals being 6 to 11. { À 

On the fourth day after the final punishment test in the first series, LS 
males were shifted to high shock. They now received a 380-volt shock as 
Punishment for attempting to mate with the receptive female. The high 
shock tests were continued for each animal until the criterion of sexual inhi- 


bition was met: 

Approximately two weeks after the final test of LS animals, 16 rats from 
Groups HS and LS were given a final recovery test. This and all subse- 
quent tests were conducted in a different room, @ previously unused observa- 
tion cage and without the harness oF electrode jelly. At this time y 
males in Group HS had not been tested for nearly two n 7 ae fina 
Tecovery test provided a measure of sexual behavior for all animals at a 


comparable stage. A few previously inhibited individuals a copula- 
tory reactions in this test. Those males that did not mate in the ya oe 
test and had not copulated since inhibition had been ee ns t! p ne 
Shock were used for further experimentation to determine the effect of elec 


troconvulsive shock. 
sive shock. i i 

P atment in good 
A total of six inhibited males survived the ee ae te 
condition, Of these, three received 12 daily shocks, oath Ai Sth ind 12th 

. se, a " th, ar 2 

and were tested for sexual behavior 20 hga x on atment three “re- 
shock treatments. Following the conclusion oS 


Covery tests” were given at the usual interval 
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The other three males served as controls. They received ane E 
tests during the time that the first three were given shock Sep Pra 
this period the control rats were removed from their pone = Py 
handled in the same manner as those that were being shocke: A erg 
clips were attached to the ears but no shock was given, On t oe sui 
days the controls were subjected to convulsive shocks, being tes et 
receptive females 20 hours after the 4th, Sth, and 12th —, “4 
males were given three recovery tests after discontinuation of shock trea 
ment. l 

4. Technique of Testing for Sexual Activity 


Stimulus females were animals that had been brought into heat by p 
injection of hormone.? They were used with experimental males only 1 
they had exhibited full receptivity in an immediately preceding test with an 
“indicator male.” 

The harness was put on the male just before testing. The wire was at- 
tached and the male was left in the observation cage for five minutes before 
each test to allow for exploration and adaptation. The receptive female was 
introduced, a timer was started and a record was kept of the frequency of 
incomplete copulatiens (mounts without intromission), copulations (mounts 
with intromission), and ejaculations. Other scores included the time from 
introduction of the female to the first complete or incomplete copulation 
(mount latency) and the time of ej Prepunishment, punishment, 


ales were allowed to copulate once 
mounts without intromission which preceded 


npunished, All subsequent attempts to mount 
were punished. The shock was delivered at the moment the male clasped 
the female with his forelimbs. 


C. Resurts 


1. Per Cent of Group Attempting to Mate 

All 10 males in Group HS eventually reacted to high shock by failing to 

mount the female in two Successive tests. Figure 1 summarizes the results." 

2The estradiol benzoate (Progynon-B) and Progesterone (Proluton) used in this 

study were generously Supplied by Dr, Edward Henderson of Schering Corporation, 

wan i N. J. The dosage and timing of injections were those used in earlier 
studies . 


Successive points in the middle section of Figure 1 are based upon a decreasing 
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The firs i inhibi 

i e a to become inhibited did so after two high shock tests, and 

die : male became sexually inactive after 13 tests. This final ildoa 
is included in the analysis of results but is not represented in Figure 1 


PER CENT 
OF GROUP NO SHOCK HIGH SHOCK NO SHOCK 


100 


INCOMPLETE 
COPULATION 


EJACULATION 


COPULATION 


O — _--- T ae 
--2zs 
1 3 5 | s 5 7 9 i} I 2 é F 
SUCCESSIVE TRIALS 


FIGURE 1 

EJACULATION, COPULATION, AND INCOMPLETE 
vE TESTS BEFORE, DURING, AND AFTER 
HicH SHOCK 


Per CENT oF GROUP SHOWING 


COPULATION IN SUCCESSI 
THE PERIOD OF 


because he was not tested for spontaneous recovery as were the other nine 
members of Group HS. 


It had been anticipated that susceptibility to inhibition might bear some 


relation to the level of sexual performance in prepunishment tests. No such 
relationship was found, perhaps because the rigid selection of subjects had 
Produced too homogeneous a group of high-potency males. 

In meeting the criterion of inhibition, all rats in Group HS had spent 
the last two tests without mounting the female and therefore without re- 


ied because some males were 
ntage of negative cases is 
responding sexually, The 


fater of cases. The number of high shock tests var 
eui ited before others. However, in the figure the peres 
sa ulated up to the test on which the last male cease 
me procedure was followed in preparing Figure 2. 
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ceiving the punishing shock. Testing without punishment was aes 
for nine animals, and as shown in Figure 1, six displayed recovery o A : on 
behavior. The six subjects began to copulate again on the third t z A 
nonshock test. This involved an interval of two to four weeks a vee 
discontinuation of high shock. The remaining three males gave no a o na 
covering from the experimentally-induced state of inhibition during the co 
to 10 nonshock tests. 

= ‘se shock did not eliminate mating behavior. All males in the LS grong 
continued to mount the female repeatedly despite the 100-volt shock adminis 
tered during all mounts following the first copulation. Seven of the ni 
males ejaculated in every low shock test. One ejaculated in four tests but 


F cael 5 Gate 
copulated without ejaculating in two others. This same male behaved sim 


larly in one prepunishment test. A second animal failed to ejaculate in 


one of nine low shock tests although he had never done so before punishaiens 
The persistence of mounting behavior in Group LS is illustrated in Figure 4 
The shift from low to high shock did not eliminate mounting behavior im- 


mediately, but as testing continued, more and more males ceased copulating, 


PER CENT NO SHOCK 


LOW SHOCK HIGH SHOCK 
OF GROUP 
100 4 ——— 
` | ng w 
E 
90 V or 
et 
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70 
60 
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4 
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m- T ee eee 
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FIGURE 2 
Per CENT OF Group SHOWING. EJACULATION, 
COPULATION 


Coputation, AND INCOMPLETE 
IN Successive ‘Tests WHE 


N DIFFERENT DEGREES 
OF PUNISHMENT WERE Usep 


ji. 
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and the individual most resistant to inhibition became sexually inactive after 
the eleventh test. i 
a te a Ga HS and Ls suggest that animals in the latter 
ie pith ightly ogie sensitive to high shock. LS males reached inhibi- 
sca ah as ee of 4.9 high shock tests in the course of which an aver- 
a alae pre were received. Comparable figures for Group HS were 
th “i A a shocks. The differences are not statistically significant. 
m Si LS groups there were 13 rats that spontaneously recovered 
es F ibiting effects of high shock, and six that failed to do so. The 
ne T ich showed spontaneous recovery were inhibited in an average of 
aa i the six non-recovery animals in TEA tests. This difference is 
is ‘Significant. The average number of shocks administered to these groups 
ring high shock were 46.1 and 72.3 respectively. This difference also is 


not significant. 

For the above comparisons th 
large within-group variability. All p va 
tail mean difference tests except where noted. 


e absence of significance is clearly due to 
lues in this paper are based on two- 


2, Frequency of Mating Responses 

altered the frequency of coital responses 
HS males reacted to the introduction 

he number of completed copulations, 

e copulations were numerous. If 


k Figure 3 shows that high shock 
in tests where mounting occurred. 
ri with an immediate drop in t 

n the first high shock test incomplet 
complete and incomplete copulations are combined to give a “total mount” 
score, it is found that the frequency of mounting in the first punishment test 
did not differ significantly from that in the final prepunishment test. How- 


ever, the total mount frequency decreased progressively in subsequent high 
test in which mounting occurred, 


shock tests. During the last punishment 
mount frequency was significantly lower than it had been prior to the intro- 
duction of shock (p < .001)- 
The effects of the 380-volt shock were severe, 
of themselves sufficient to prevent successful copulation. 
Group HS and one of LS managed to cop 
ejaculation during the first test under high shock. 
occurred again in any of the high shock tests- : 
The central portion of Figure 3 illustrates changes in mounting frequency 
for the six HS males that showed spontaneous recovery of sexual activity. 


During high shock the frequency of copulation was very low and the total 
Mount score declined progressively’ The mean mount frequency in the last 


but they were not in and 
One member of 
ulate frequently enough to achieve 
However, this never 
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itive high shock test was significantly below the preshock ce 
Gd OF. When mounting behavior returned, its frequency was ‘neo 
ee isles in the last mount-positive punishment test Ce = we 
less than the preshock average @ < .05). Ehe epi 4 aps ie 
copulations was very low during high shock tests and re 
af eee a progressive rise in the total number of manung 
semen, as can be seen in Figure 3. The average for the first low shock 


i 5 OC! 
24 ,HIGH SHOCK, HIGH SHOCK —- RECOVERY OW SHOCK— HIGH SH 
HIGH SHOCK | HIGH SHOCK —- RECOVERY, LOW SHOCK—HIGH SHOCK, 


20 


Ni Ss: 4 N sk sf 3 N ISE  & 


EE COPULATIONS 


CT) INCOMPLETE COPULATIONS 
FIGURE 3 
AT DIFFERENT STA 
s is as follows: NV 


oe = st 
4 t s specified condition; L = la 
mounting reactions occurred 


AVERAGE NUMBER 

The signific: 
fore shock); 1 and 3 — 
test in which 


ES OF THE EXPERIMENT 
normal (last test be 


under the specified condition. 
test did not differ significantly fro ance, but in the 
last test under low shock the mean number of complete plus incomplete 
copulations was significantly greater than it had been before shock was intro- 
duced (p < 01). This ch 


ange in mount frequency reflected a steady rise 
in incomplete responses. The number of copulations did 


nificantly, but the number of incomplete copulations increa 


m Prepunishment perform 


not change sig- 
sed during low 
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— Da accounted for 21 per cent of total mounts before shock and 
acs = > pe the first low shock test. Two tests later it was 41 
nae, e last test under low shock 44 per cent of all mounts were 
an from low to high shock re 
iis hen a t ai on the last high shock test in which mounting occurred, 
i. y was significantly below preshock levels ( < 01). 
di of shock upon the ejaculatory Tesponse were primarily of an 
ode te ne nature. As noted above, ejaculation occurred only once in high 
P st, although it almost invariably took place in tests given before 
of bi i The six rats in HS that resumed mating after the cessation 
ve a 10c ejaculated on the average 1.5 times in 36 preshock tests and 
meta oa postshock tests following recovery. LS males exhibited an aver- 
.5 ejaculations per test before, and 1.4 per test under low shock. 
Phas the course of the low shock tests the number of copulations preceding 
e first ejaculation declined. During the final preshock tests the average 


number of copulaticns before ejaculation was 9.3. During the first, third, 
and final low shock test this figure was 9.2, 8.3 and 8.0 respectively. The 
is signifi- 


difference between the last low shock and the preshock average 1 

cant at the 05 level. At the same time the number of incomplete copula- 
tions increased, as we have seen, with the result that average value for 
total mounts preceding the first ejaculation was 12.1 before shock, 11.2 in 
the first, 12.9 in the third, and 14.2 in the last low shock test. The differ- 


e . ae: 
nce between the first and last of these scores is not significant, however. 


duced the frequency of total mounts 


3. Time Measures 
duction of the receptive female 
) are illustrated in Fig- 
since the mount latency 
prior to first application 


Changes in the average delay between intro 
and the male’s first mating response (mount latency 
ure 4, There is no need to present preshock scores; 


on the first shock test reflects the male's reactivity 
of the shock. In all tests the male was allowed one complete copulation 
Figure + shows that the delay before mating 


in HS males. During the last punish- 
e female, these animals were very hesi- 
mount latency was 13 times longer 


before receiving any shocks. 
nan increased progressively 
tae Aue in which they mounted th 
o initiate contact. Their average 
than it had been in the first high shock test. This difference is significant 
at the .001 level. When grad responsiveness returned spontaneously the 
frequencies of copulation and ejaculation were normal, but Figure 4 shows 
that in the first test the initial mount was as long as on the last punishment 
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if testing had 
In subsequent tests mount latency grew shorter, and > : E i 
: shock levels. 
e tinued it would probably have returned to preshock lev me 
; . as . a e , 
ne oe between the first and last recovery tests is significant a 
difference 
level. 


MINUTES 
475 


‘4.00 


3.00 


2.00 


1.00 


hee Lise | 2 3 Cae, oS © 
HIGH HIGH RECOVERY Low HIGH 
SHOCK SHOCK 


SHOCK SHOCK 
FIGURE 4 
AVERAGE DELAY BEFORE THE M. 


ALE’s First MOUNTING Respon 
OF THE EXPERIMENT: THE Sic 


ES 
SE AT DIFFERENT STAGE} 
NIFICANCE OF THE V 


ARIOUS SYMBOLS Is As IN FIGURE 3 
Low shock produced no significant change in mount latency, but when LS 
males were exposed to high shock there followed a steady lengthening of the 
delay preceding mating. The difference between mount latency in the first 
and last mount-positive high shock tests was significant (p < .01). 

It is apparent in Figure 4 that the average mount latency in the last 
high shock test w: 


as appreciably longer for HS than for LS males. This 
difference approaches Significance ( 


05 < $ < .10) using a difference be- 
tween means test. 
The time from a male’s first copul 


ation until 
tion and the deposition of the vagina 


the occurrence of ejacula- 
l plug is known as the plug latency. 
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This interval became progressively shorter during the low shock tests. On 
the last test before shock the average plug latency was +.21 minutes. In the 
first, third, and last tests under low shock the mean plug latencies were 3.79, 
3.26, and 3.14 minutes respectively. The decrease from the first to the last 
test was statistically significant (¢ < .01). 

Tt will be recalled that the number of copu 
affected by low shock, whereas the frequency of incomp 
creased steadily in successive tests. At the same time the interval from the 
first copulation to ejaculation grew progressively shorter. The combina- 
tion of these two trends resulted in an accelerated rate of mounting. 

Dividing the total mounts preceding the first ejaculation into the plug 
latency gives a measure of the average “jntermount delay.” Changes in this 
index to sexual activity can be summarized as follows. In the final pre- 
shock test the average delay was 0.36 minutes. During the first low shock 
test it was 0.29 minutes. In the third test under low shock the mean figure 
was 0.26 minutes; and in the final test of this series mounts were separated 
by an average interval of 0.21 minutes. The difference between the means 
of the preshock and the last low shock tests was significant (p < 01). 

Ejaculation was so rare under high shock that intermount delays could 
only be calculated in terms of the entire test, and since test duration was 
constant such calculations tell us no more than do the data on mount fre- 
quency. However, the six HS males that showed spontaneous recovery did 
ejaculate in the recovery tests, and comparison of intermount intervals shows 


no change from the preshock performance level. | 


lations was not appreciably 
lete copulations in- 


4. Effects of Electroconvulsive Shock 
a Group LS received electroshock 


Seven males in G HS and nine ir 
ales in Group a 3 ias 
i k tes 1X 
treatment at varying delays after the last high shock test. tego 
š siveness by copula 
tats had ns a s recovery of sexual respon: papulati: 
T a : k and the initiation 


in one or more tests between the cessation of high shoc i 
All of these animals continued to copulate an 


ally-induced convulsions. Four others were par- 


ions. 
asisted of three males from Group 


HS and a like number from Group Ls. These rats had Ss 
terion of inhibition after 4 to 13 trials under high shock. es a A 
days after the last test in which they had received a 380-volt ‘ oc! ot ese 
males were observed in a “retention tes ith a receptive en 
of them attempted to copulate. Three t o s 


of convulsive treatment. 

ejaculate after 12 electric 

tially paralyzed by the repeated convuls 
The remaining experimental subjects cor 


Pw 
days later the firs 
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i i ere put 

shocks was administered to three animals, while the oe a yo p 

i i i tal clips to 

tine of handling and fastening me z 
through the same rou Dae omei ari 

This procedure was repeated for 12 day 
but were not shocked. A 

th, 8th, and 12th treatments. e 

tests occurred after the 4th, i , on 
ats were then given three post-treatment tests at 4-day intervals, and a 
Ti 


j i hocks 
same time the three control cases were subjected to 12 convulsive s 
while their testing continued as before. 


Following shock treatment this 
group received three final sex tests. 


uw 


w 


4EJACULATION 


FIGURE 5 
EFFECTS oF ELECTROCONVULSIVE SHock Upon EXPERIMENTALLY Propucep SEXUAL 
INHIBITION 


The performance of these 


gh shock punishment tests, 
and during electroshock and post-electroshock tests is Presented in Figure 5. 
The figure is self explanatory, Strong punishment eliminated ejaculatory 
behavior immediately and produced 


a gradual reduction in the proportion of 
the group attempting to copulate. Eventually 
mating responses. Under t 


six animals during hi 


all males ceased showing 


he influence of daily convulsive shocks copulatory 
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eared, and in three post-treatment tests the 


and ejaculatory reactions reapp 
ally the same as it had been before punish- 


) : 
group’s performance was essent! 
ment began. 


D. Discussion 


Four findings to be accounted for are (a) inhibition of mounting responses 


under high shock, (b) spontaneous recovery of mating reactions in two- 
thirds of the males in Group HS, (c) changes in sexual performance under 
low shock, and (d) restoration of mating activity in six males after electro- 


convulsive shock treatment. 
1. Reactions to High Shock 


The outstanding effect of high shock was the inhibition of mating reac- 
tions. The elimination of mounting responses probably reflected fear of 
contact with the female and may have represented a negative reaction to the 
test environment. The latter possibility is suggested by the fact that after 
a few tests under high shock some males repeatedly tried to jump out of the 
observation cage before the female was introduced and before any punish- 


ment had been administered. 
High shock greatly reduced the frequency 
the achievement of ejaculation in all but one test. 


argued that inhibition of mating reactions was due to abse r 
This factor could have been operative, but we believe 


reinforci imuli. 
that a. age relatively unimportant. Kagan (6) observed sexual 
activity of male rats which were allowed to attempt copulation with recep- 
tive females under conditions in which intromission was impossible, After 
54 mating tests his subjects continued their attempts to i 1a con- 
trast, males in the present experiment ceased mounting the fema oh a an 
average of fewer than 10 tests with high shock. „We e that : e SR 
pearance of mating reactions was due to the inhibiting ¢ ects of previous 
punishment. 

An impressive indication 
time that punishment was 
our males exhibited as many 


although each mount resulted in a ap more tans 10 ofsergation 
More, mating attempts continued in some cases 10 


h to inhibit 
periods before the avoidance tendency became strong ree — 
mounting. The growth of the avoidance tendency was Te 


t latency- 


of intromissions and prevented 
It might therefore be 
nce of the normal 


of the strength of copulatory tendencies at the 
s seen in the fact that some of 
during the first high shock test 
punishing shock. Further- 


first introduced i 


as 40 mounts 
n obviously 


gressive increase in moun 
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2. Cases of Spontaneous Recovery 


In the majority of HS animals tested for recovery from the ste en 
shock, the inhibiting effects of punishment were relatively short live K site 
of the nine animals recovered within two to four weeks after two to six F 
without punishment. An additional four cases from Group LS ~ ey 
tested systematically, but spot checks at irregular intervals revealed the r 


. $ h 
appearance of copulatory reactions from 39 to 73 days after the last hig 
shock. 


Just why some males recovered and others did not is not clear. There 
is some suggestion that rats which received more punishment in more test 
were less likely to return to normal, but the evidence is far from conclusive. 
It may well be that in a less homogeneous population showing a ee 
range of individual differences in sexual responsiveness some relationship be- 
tween reaction during the shock tests and the capacity for spontaneous re- 
covery would become apparent. 

3. Reactions to Low Shock 

Although their behavior in a solitary situ 
could feel the 100-volt shock, this degree of 
sexual inhibition when associated with mounti 
endured as many as 250 sep; 
mating reactions. The aver 
Members of Group LS con 
delay on each successive test. 
sive change from the first to t 


ation showed that the males 
punishment did not produce 
ng behavior. Some animals 


Painful or unpleasant, and 
: how is it possible to account 
for the failure of low shock to reduce or inhibit the behavior with which it 
ubtedly were involved. 
As noted earlier, the experimental animals were carefully selected for high 
sexual responsiveness, 


e or below average sexual excita- 
bility might have been inhibited by the 100-volt shocks. In addition, each 


Several factors undo 
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and nonsexual excitement may summate under certain conditions and produce 
an increase in copulatory activity (1). 

Although low shock did not eliminate mating responses, it was not with- 
One of the most clear-cut changes 


out effect upon copulatory performance. 
nerease in the number of 


during the low shock tests was the progressive i 
incomplete mounts. We believe that the increase in incomplete mounts re- 
flected a partial avoidance tendency which grew progressively stronger as low 
shock tests continued. Association of mounting with the sensation of low 
shock may have caused the males to terminate some mounts prematurely and 


thus to have resulted in an increasing proportion of mounts without intro- 
mission. Increasing experience with the low shock may have resulted in 
more and more brief mounts in which the males attempted to execute sexual 


responses and still avoid punishment. 


4, Effects of Electroconvulsive Shock 
t that six rats which had 


ations for the fac 
induced sexual 


from the experimentally- 
s of electroconvulsive shocks. The 
and these animals would have 


The hypothesis we reject on 


There are several possible explan 
not displayed spontaneous recovery : 
inhibition became active following 2 sete 
first is that the shocks were not responsible, 
returned to normal without special treatment. h j 
the basis of the finding that half of the group failed to recover ie the 
control tests, while the other males which were receiving shock at es a 
time did resume mating. Subsequently the control group received shoc 
treatment and became sexually active. 

The second explanation is that the disappearance of sexual pe oe a 
due to a fear-motivated avoidance, and that the shock ev ware fa w 
fear (5). Persistence of mating behavior after shock t T pei a 
tributed to the fact that during the period of Treat Semel 
experienced full sexual activity and were thus stimulated to continue ma g- 


idely ief that electrocon- 
ion i on the widely held belie e c 
ee E m Pi m are acquired habits without interfering 


vulsive shock tends to disrupt T A oye 
orth hess = Jonger standing. It might be ay ae sete 
ing contact with receptive females was 3 relatively Fy T ‘sah of the older 
teriorated under shock therapy; thus permitting ree area experiment pro- 
habits of copulating and ejaculating- The a werner 
vide no basis for choice between the last two interpre . 
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E. SUMMARY 


; aai 

Nineteen male rats selected for high sexual responsiveness Too 
in a series of mating tests with receptive females, Males pe a aie ~~ 
which held an electrode against the skin of the back. k : vo ber 
attached to a current source, and the metal floor of the obse th ten. 
served as the other point of contact. While he was in contact with ¢ 


i i i ther 
the male could be exposed to an electric shock which did not reach the o 
animal. 


i ivi i oups 
After a series of adaptation tests the males were divided into two group 


and in subsequent tests all subjects received an electric shock oe E 
mounted the receptive female. In Group LS the shock consisted a ES 
volts, ÆC. Members of Group HS received 380 volts each time b ey i 
tempted copulation. Following a series of tests with 100-volt shock, por 
in the LS group were shifted to high shock and thenceforth received 


high shock all rats in both groups eventually 
reached the criterion of sexual inhibition which consisted of two successive 


tests with no attempts to mount the female. When punishment was dis- 
continued the majority of males recovered from the inhibited state and re- 
sumed mating within 12 to 30 days, 


Six males that gave no indi 


cation of recovering spontaneously were sub- 
jected to a series of 12 electro 


convulsive shocks, All of these animals were 


sexual performance by the shock treatment, 
and ejaculate after treatment was discontinued. 
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THE RELATIONSHIP OF PLACE AND TURN ALTERNATION 
TO REACTIVE INHIBITION* 


Department of Psychology, University of Connecticut 


Berry J. Houss* 


A. [INTRODUCTION 

for which it has no strong preferences 
This phenomenon, known as 
has been demonstrated on 


A rat faced by a choice of paths 
tends to alternate choices on successive trials. 
spontaneous alternation or alternation behavior, 
a variety of mazes and problem boxes. 
among theories of 

The alternation resp 
ak of the alternation of a turning response, 
g in a given direction. 


alternation arises from the 


An important difference 
onse can be defined 


choice of definition of alternation. 
in at least two ways. We may spe 
defined with respect to the animal's body, as turnin, 
Or we may speak of the alternation of an approach response, defined as loco- 
motion toward a particular external stimulus. These two definitions will be 
referred to as turn-alternation and place-alternation, respectively. 

Solomon (8) and Zeaman and House (9) have attempted to explain 
alternation behavior as a result of reactive inhibition. They assumed that 
the turning response is temporarily inhibited after it has occurred, so that the 
Tesponse of turning in some other direction is temporarily stronger. Thus, 


turn alternation is predicted. Place alternation would be predicted if it 
Were assumed that approach responses are affected by reactive inhibition. 
Two more recent theories predict the 


alternation of approach responses. 
Montgomery (6, 7) postulates an exploratory drive which elicits investi- 
J 1 
and which is tempor 


arily reduced by investiga- 
rat to respond to the least 
Glanzer (3) has presented a 
Iternation behavior and other 


n exposure to a stimu- 
to respond to that 


gation of unfamiliar stimuli 
tory responses. Exploratory 
familiar of the available path 
Postulate set relating stimulus sati 
Phenomena. Stimulus satiation is sai 

lus and to reduce temporarily iim” 


drive causes the 


s of the maze. 

ation to a 
d to develop upor 
dency 
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stimulus. Glanzer also summarizes the literature with respect to these 
E. eked) Y- or T-maze, place and turn alternation cannot oe 
rated, since the rat must make a different turning response to go toa - th 
place. However, the two responses can be separated as Montgom Yd. 
and Rothkopf and Zeaman (8) have done by use of a reverse-T me 
With this method, the direction of the T is reversed between trials ere 
ing the starting arm from one side of the goal arms to the other. 

direction of the T is reversed after a left turn, the path previously chosen 
is then on the animal’s right (Figure 1 illustrates this effect). The rat must 


5 A e 
then go to the same place to alternate the turning response or make the sam 
turning response to go to a different place. 
or turn alternate, but not both. 


Results obtained from the reverse-T' method are conflicting. 
(7) found that when the T was not reversed between success 
per cent of the group alternated. When the T was reversed b 
about 75 per cent of the group altern 
spontaneous alternation is 
kopf and Zeam 


The rat may place alternate 


Montgomery 
ive trials, 75 
etween trials, 
ated places. It was concluded that 


ate that place alternation tendency 
that occurs. They used forced trials 


eversed for the alternation test trial, 
t after one forced trial to 92 per cent 
after 10 forced trials. When the T was reversed for the alternation test 
rnated places after one forced trial 
and 31 per cent altern er 10 forced trials. This indicates a 
growing tendency to turn-alternate as numbers of responses to one side 
are increased. The di 


iscrepancy between the 51 per cent place alternation 
after one response and Montgomery’s finding of 75 per cent place alterna- 


tion after one response is probably related to the complex tra 
the rats in the Rothkopf and Zeaman study. 
and turn alternation may occur. 
The evidence for two kinds of altern 
a single-factor explanation can account for all alternation phenomena or 
whether a different explanation must be used for turn alternation than for 
place alternation. The answer to this question depends in part upon how 
the two tendencies, place and turn alternation, are affected by the variables 
which affect alternation. If the two tendencies are widely different func- 
tions of any of these variables, then a two-factor explanation may be re- 


ated places aft 


ining history of 
But it is clear that both place 


ation leads to the question of whether 
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quired. ai 
variables 1k aea they are affected in the same way by the alternation 
Tik ioe oe explanation is preferable for its simplicity. 
pie ee ont ce to compare the relationship between place 
ca is ee — p m E for two of these variables, number of forced 
eA de nats E : and duration of rest interval between forced 
berate pacar = a the full T. This is to be done by comparing al- 
és BS a ae when the T is reversed for the test trial and when 
aan eversed. This procedure will provide two functions in which 
differen 5 pon tendency and place alternation tendency combine in two 
t ways. In the case when the T is not reversed, the two tendencies 


summate i : 
ate in some fashion. In the case when the T is reversed, the two 
It should be possible to make inferences about the 


tendenci i i 

neies are in conflict. 

formance unde 
r 


= ge decay of the single tendencies by comparing per 
conditions. 

eg es. age will be made to check these inferences by a new 

effect. a ying place and turn alternation, to be called the run-out 

feet te he run-out situation, the rat will be given a certain number of 

ials and then allowed free trials on the complete T until a response 

es to run to the non-forced 


to . . 3 
ai the forced side is made. As the rat continu 
e, alternation tendency to go te the forced side is being built up. At 


ae cine alternation tendency to the non-forced side decays with time. 
Sins ae tests will be made with the reversed-T and the non-reversed-T. 
mel ies will be made to predict how many times the rat will go to the 
i ed side. It should be possible to predict what will happen when the 
cit ed ne decay processes take place simultaneously from the inferences 

ade when they occur separately. 
B. APPARATUS 


single-T maze © 
114 inches wide. 


onstructed of boards 6 
The starting arm was 
s 36 inches long. To make the various 
a neutral gray, one goal arm was 
ted black and covered with 


a table surrounded by cheese cloth 
Illuminated from within. 


The following alterations 


Ga oe was an elevated 
20 inch ig i with a running path 
DE na ong and the goal arm 
ied ae the starting arm was 
Be nals ie and the other goal arm 
surta eening, The maze was set UP on > 

ains, which served as a one-way screen when 1 


ae of the maze units could be removed. 2 
pre made during the course of the experiment. (a) The starting arm was 
placed on either side of the goal arms, but always remained at right angles 


to them. (b) Either of the two goal arms was removed for forced trials, 


painted 
was pain 
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I x mazes thus 
but was always replaced in the same spot. he four E — i ; 
ormed may be ca. whi ight w ite, and r ght black if 
fi d b lled left hite, left black, righ hi 
each is y i f T. d th l arm color. The 
h i i he turn an e goal a 
i designated by the direction o E t : : t ; ; i 
Pal ga N T” will refer to the situation in which the re arm 
remains in iti ial as for the forced trials on the 
i in the same position for the test trial $ : 
L ee The term “reverse T” will be used when the starting arm 1S 
-maze. 


FOUR L-MAZE POSITIONS 


“tam FL 


LEFT RIGHT RIGHT LEFT 
BLACK BLACK WHITE WHITE 


TWO T- MAZE POSITIONS 


=~ 


ON AFTER ig AND RW 
REVERSE POSITION AFTER RB AND LW 


a 


REGULAR POSITION AFTER RB AND LW 
REVERSE POSITION AFTER LB AND RW 


REGULAR POSITI 


FIGURE 1 
A DIAGRAM of THE MAZE Positions 


moved to the other si 
the full T, Figure 1 
the experiment, 


de between trials on the L- 


m: i a 
aze and the test trial o! 
illustrates the Various maz, 


€ positions used throughout 


Cc SUBJECTS AN 

The subjects were 13 male and 15 female white rats from the University 
of Connecticut colony, They were approximately six months old at the be- 
ginning of the experiment, 


D PROCEDURE 


——— 
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1. Training and Motivation 
r the two arms of the T may inter- 
keep habit strength equal. 
e on all four L-maze posi- 


Sei? yaso in habit strength fo 
This was Se eh attempt was made to 
Sane =e pa by training the running respons 
Fifty trials Sica Se of running time before collecting alternation data. 
ith Wwe given on each of the four L-mazes. From one to 10 trials 
ae are spacing were given on a single day, all on the same 

ion. During a block of four days, all four L-maze posi- 


tions x 7 A 
were presented in a random order. Reward for all trials throughout 
h for five sec. The rats were fed 


the ; 
experiment was access to wet mas 
as available at this time for 


once n 
3 a day after the day’s trials. Wet mash w 
0 min. 

2, Alternation Practice Trials 
actice during the first few alter- 
were held constant 
Only the data col- 


hemi percentage increases with pr lu: 
unii sce S. For this reason experimental conditions 
l after alternation percentage had ceased to change. 
ected after the practice effect had disappeared are presented. 


3. Number of Forced Trials 


varying number of forced trials, a certain num- 
as followed after a 15-sec. delay 
ced trials on a given 
e on the regular-T' 


aaia for the effect of ; 
Eni — trials at 10-sec. spacing W 
d al by one trial on the full T: The number of for: 
ay was one, two, five, or ten. Four tests were mad 
and four on the reverse-7' for each number of forced trials. The number 
of forced trials was held constant for eight successive days while the four 
tests were made on both the regular and reverse Ts. These four tests were 
made after forced trials to cacti of the four L-maze positions. The two 
T-maze positions were presented in co „balanced order during these eight 


trials, 


unter 


l and Forced Trials 

trials at 10-sec. spacing 
tage alternation after a 
bove under Number of 
30 min., 60 min., and 
nt for eight successive 
and reverse-Ts were made, after 
s. The two T-maze positions 
ng these eight tests. 


ween Test Tria 
d after 10 forced 


The percen 
described a 


4. Delay Period bet 


ay of delay period was varie 
dela oth the regular- and reverse-T's. 
fo oF bs 13 SEC ie taken from the tests 
4 trials. Then a series of tests was 
fs, tag each series, delay period was 
fo o ile four tests on both the regular- 3 
reed trials to each of the four L- position 


maze p 
We f + 
Te presented in counter-balanced order duri 
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5. Run-Out 


The term “run-out” is used to describe the procedure of allowing rats to 
continue test trials on the full T' (after the forced trials to one side) until 
a response to the forced side is made. An animal was stopped after a re- 
sponse to the forced side or after 10 successive responses to the non-forced 
side. Four run-out tests on the regular-T and four on the reverse-T’ were 
given. These tests were made after 10 forced trials. The four tests were 
made after forced trials to each of the four L-maze positions. 


6. Measures 


On the regular-T the Percentage of the group alternating will be referred 
to as “total alternation.” On the reverse-T’ the percentage of the group 
alternating places will be called “place alternation.” Where means of sev- 
eral tests for the group are presented, each mean is obtained from an equal 
number of tests after forced trials to each of the four L-maze positions. 


D. Resutts 


Figure 2 shows that both total and place alternation percentages are direct 
functions of number of forced trials to one side, although place alternation 
rises only slightly after one forced trial. Although no measurements were 
made after zero forced trials, an empirical point there would necessarily be 


6 
is) 


wo 
fo} 


TOTAL ALTERNATION 


œ 
[e] 


N 
fe} 


PLACE ALTERNATION 


a 
o 


ALTERNATION PERCENTAGE 
a 
fo) 


+ 
fo} 
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close to 50 per cent for both total and place alternation. In making such 
de would have to be chosen in order 


a a ` 
measurement, an arbitrary reference sl 
non-alternations. To be consistent 


to score responses as alternations or 
_ ford er a at the other points, each of the four L-maze posi- 
st be chosen as arbitrary reference an equal number of times. It is 
clear that chance responses would be scored as alternations about 50 per 
SETI of the time under these circumstances. But if a rat responds on the 
basis of a position preference, all left turns, for example, his alternation per- 
centage will also be 50 per cent since half the time the arbitrary reference 
will include a forced right turn. A similar analysis can be made for place 
preferences. 
place alternation percentage 


Total alternation percentage is higher than 
number of forced trials ex- 


beyond the .01 level of confidence for every 
cept one. There is no significant difference after one forced trial. Con- 


sidering total alternation, alternation percentage is higher after two, five, 
and 10 forced trials than after one forced trial beyond the .01 level of 
confidence. There is no significant rise in place alternation after one forced 
trial. An exact statistical test described by Fisher (2, Sec. 21) was used 


to determine the significance of differences. 


1. Delay Period between Forced Trials and Test Trial 
decrease with time 


mains higher than 
Total alternation is significantly 


ace and total alternation 


Figure 3 shows that both pl i 
otal alternation re 


since the last forced trial and that t 


place alternation for at least four hours. 
higher than place alternation for each time interval beyond the 01 level of 


confidence. All alternation percentages are significantly higher than 50 


per cent except for the 4-hr. point for place alternation. 


2 Run-Out 
wn the results of the run-out tests. Figure 4 
The rats were forced 10 times to 


n the full T until a re- 
ws how 


In Figures + and 5 are sho 
shows the results for the regular-T. i 
one arm of the T and then allowed to respon i t percentage sho 

it -out pe 
sponse to the forced arm was made. “the; run F 
ide after a given num- 
ARA i : n-forced st g 
any’ ats: WET still alternatin ge decreases when 


ber i i trials. This percenta 

of successive alternation test trl 

rats make an to the d are dropped from the group. 
i r 


forced side an P 
reverse-T'. 
Figure 5 shows the same in for place alternation on the 
5 shows a 


formation 
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3. Theoretical Curves 


i rived in the dis- 
The theoretical curves shown in the four figures are derived in 


ussion section. They do not re resent atte Dest- ng curves, 
1 y p attempts to find best-fitt g 
C 


u i i ximate the 
but rather to discover how closely certain assumptions can approxı 
y 


data. The deviations from the theoretical curves are discussed 1 
ata. a 


ater. 


roy 
° 


o 
o 


100 $y 
TOTAL ALTERNATION = eiii T+ 


et 100175 


5 
PLAGE ALTERNATION = 4+ so Fry 
ne ew 100E 


ALTERNATION PERCENTAGE 
8 3 


a 
o 


A 
o 


30 


2 3 4 
TIME (T) IN HOURS 
FIGURE 3 
PLACE ALTERNATION Comp 


iGTH 
ARED WITH Tora ALTERNATION AS A FUNCTION oF LENG 


OF DELAY INTERVAL 


E. Discussion 


The results show that both total and 
with number of forced trials 
test trial. Neither of these p 
tion tendency 
tendency 


7 ry 
place alternation percentages pe 
and length of time between forced trials an 
ercentages is a pure measure of place-alterna 


ation tendency. On the regular-T’ either a 
T a tendency 


or turn-altern 
to place-alternate o 
an alternation response. Total. altern 
the sum of these two tendencies, B 
not represent the tendency to place-g 
may place-alternate on the reverse- 


i eT 
ork 


——  —_——+ 
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alternation tendency may be present. What has been called i apne 
percentage is some measure of the relative strength of Yr rn a 
ency and turn-alternation tendency. In order to make in a 5 > nel 
growth and decay of either of the two tendencies alone, the rule: 


s ba 
they combine must be given. One such set of rules in the form of a pro 
ability model is described below. 


that alternation is produced by a 
present, attempt to identify it. 


implicity, i d 
For reasons of simplicity, it was — 
h 

single factor, although we do not, for t 


Four possible responses or outcomes of a trial are defined. These se 
(L) a left turn at the choice point, (R) a right turn at the choice ad 
(7) an approach response to the white arm of the T, and (B) an 
response to the black arm of the T. It is assumed that the rat makes wea 
one of these responses on a given trial, although it is not always possi i 
to identify it. For example, an approach response (B) to the black sine te 
the T' may not be distinguishable from a left turn (L) at the choice on 
However, the percentage of these ambiguous responses may be predicted. 


An alternation test trial is regarded as analogous to drawing a slip 
of paper from a box containing many slips, each with an L,an R,a B, ora 
W written on it. The probability of drawing an L, for example, will 
pend upon the proportion of slips in the box marked L. The problem o 


e 5. f 
predicting what response a rat will make is formulated as the problem a 
determining the proportional amounts of L, R, B, and W slips in the hyp 
thetical box, 


: i P es 
With equal habit strength for all responses and with no recent respons h 
to either side of the T, it is assumed that there are an equal number of eac 


kind of slip. If a left turn to the black side is used arbitrarily as a reference, 
then drawing either an R oa W 


slip would result in an alternation on the 

regular-T. On the reverse-T' either an L or a JV slip would result in place 

alternation. Since there are an equal number of each kind of slip, the pro- 

Ys or of Ls plus Ws to the total number of slips is one- 
ge should be 50 Per cent, 


PV is equal to Some number (S) of starting elements, 


2S 
then the probability fractions for both place and total alternation is — 


4S 
adds a constant number 
aper to the box) for place- and turn- 
2 response to left black would add a 
R) and a certain number (w) of ap- 


We assume that each re: 
of alternation responses 
alternation tendency, 
certain number (r) 


Sponse to one arm of the T 
(or slips of p: 

For example, 
of right turns ( 
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proa Be a 
ch responses to the white side (JV). After n responses to the left 


black, oe 
ack, the probability of an alternation on the regular-T' would be 


2S + nr -+nw 

pz 
4 45 + nr +nw 

a “ae 
nd the probability of a place alternation on the reverse-T would be 
2S + nw 

pe = 

45 + nr +nw 


when the rat is forced to another position ex- 

being added. According to these 

s than total alternation unless 

Jerated, total alternation ap- 
w 


Th : 
a € same reasoning applies 
ept a $ . 
fan es different response categories are 
c 2 s 
sis ions, place alternation must always be les: 
Is 7 . 5 
zero. Both functions are negatively acce 
as 


roachi i ‘ 
Proaching 1 as an asymptote, and place alternation approaching T 
w 


ncrease, decrease, OF remain the same 


an asy j x 
asymptote. Place alternation may ! 
he relative size of w and r. 


as A i 
If forced trials are increased, depending upon t 
w is greater than r, place alternation will increase with n. If r is 


Steater than w, place alternation will decrease with n. If w equals r, place 
iene remains at 50 per cent regardless of number of forced trials. 
ie aeng for the decay of alternation tendency 1n terms of our proba- 
y model means allowing for the removal of the added elements from 
the box in some fashion. We assume that only the added elements are re- 
Moved, that the starting elements remain constant. An assumption that the 
added elements are removed linearly, that is, a constant number per unit 
time, was found to give results inconsistent with the data. Removal of ele- 
i according to an exponential function also proved inadequate. A fair 
escription of the data was obtained by letting the number of elements left 
after a given time bear an inverse relationship to time. This necessitates 
the addition of a single parameter Ł to the probability fraction in order 
to express the decay of alternation. We also assume that both place and 


t : 
F alternation tendencies decay at the same rate. Total alternation as 
unction of time is described by the following expression. 

k 


28 + n(r+ w) Fak 
a 
k 


start TEE 


pr = 
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Place alternation is described by the following expression. 
k 


T+k 
Pre = PTE 
45S + w 
a Tk ; 
ced response. When T equals 


28 + nw 


The symbol T refers to time since the last for 


i i i rowth 
zero, these expressions reduce to the corresponding expressions for the g $ 

‘ $ i E s aps 
function. As T increases, the fraction of elements remaining decreases, 4 
proaching zero as an asymptote. 


ci ing 
The theoretical curves of Figures 2 and 3 are the result of assigning 


inti is thus 
values to S, T, w, and &, Only a rough description of the data is aa 
obtained. However, the model may be further tested by using these sé 


i i uires 
constants to predict the results of the run-out procedure, This req' 
no additional Parameters, 


Let pj refer to the 
j alternation responses 
as follows if the rat has 


Probability of alternation from the forced side after 


have occurred. This Probability may be expressed 
been forced to left black. 


k 
2 {a 
2S +n(r+w) Tok 
r= k 
48 + on(r -+ w) mo i+ jb 
T+k 
This expression allows for the decay of 
me time that alternation ¢ 
added to the total numbe 
al to the value Previously 
me since the last forced res 
ace alternation is as follows: 


tendency to alternate to the right 
lements for alternation to the left 
T of elements present. In the ex- 
assigned to r, and b is equal to w- 
Ponse. The corresponding expres- 


Pression ? is equ 
T, again, is ti 
sion for pl 


. . r yv 
se animals which have pee 
which will alternate again on t 


f 
| 


BETTY J. HOUSE 195 


(j + 1)th trial. To predict how many animals in the group will still 
be alternating on the jth trial, (P); probabilities are multiplied for po, p1, 


Pe, ete. 
(P); = po X pi X Pe X ~. -+ X Pu 


This formula applies only if each rat’s test trial may be considered as a 
random drawing from the hypothetical box of response categories. To the 
extent that rats have position preferences, this is a poor assumption. We 
would expect more short runs and more long runs than predicted from rats 
which have been forced to their preferred sides and to their non-preferred 


sides, respectively. 

Values for (P); were computed for j equal to one to ten, using the same 
Constants as for the growth and decay curves. As may be seen from Figures 
4 and 5, deviations of the empirical points from the theoretical curves are 
fairly large. However, they are consistent with our analysis of the effect 
of position habits. For example, in Figure +, most of the filled-in 
Points, which represent alternations to the left, fall above the theoretical 
curve, This shows that more rats made long runs of alternations to the left 
than predicted, When the rats were forced left, however, more rats dropped 
out after two or three alternations to the right than were expected, as in- 
dicated by the fact that the open points fall below the theoretical curve 
during the early alternation tests. A similar analysis may be made for 


i 5 indivi ss that, in general, those 
Figure 5, Examination of the individual data shows that, in g i 
eft or right were among the first to drop 


rats rhii S ] 

out a pti, Pee ri their preferred sides. These results wet 
ably indicate that a small amount of alternation are on pe i 
cient to overcome position preferences. In terms sd t Aee Oe p 
may have an unequal distribution of starting — babiri 
for example, in the equation may be greater ene a of added R elements 
biel cw grag Aaa a ene i ai am If a correction 
Would have to be present in order to balance this di aa i e 
Were made for the individual rats according o n ok pies an te 
accuracy of prediction might be possible. Rap x allowing free choices 
determined independently of the alternation g fon ee tinal 
on the -maze without previous forced trials. J 


dicted by assuming 
i as whole can be pre y 
Fh Ahe eka: ai Tie AET ones the bias of each rat must be 


ae iae kemahe we he ior of individuals in the group. 
Ki i i e avı . RT 
taken into account to predict the panii predicting 


is fairl 
We have shown that a one-factor model 


196 JOURNAL OF GENETIC PSYCHOLOGY 


the data obtained in this experiment. We infer a single factor because of 
the assumption of the model that both place-alternation tendency and turn- 
alternation tendency grow and decay according to the same laws. 

An attempt should be made to identify this single factor with some con- 
struct which accounts for other kinds of behavior, if alternation data are to 
be subsumed under general psychological laws. According to Hull’s postu- 
late IX (4, p. 9), reactive inhibition is produced by the evocation of any 
reaction. Thus, a reactive inhibition theory could predict the occurrence of 
both place-alternation and turn-alternation, if a reaction is defined both as 
an approach to an external stimulus and as turning in a given direction. The 
relationship between reactive inhibition and alternation percentage which 
would allow quantitative predictions to be made has yet to be developed. 
But the qualitative aspects of the data could be accounted for by assum- 


ing that both approach responses and turning responses are affected by re- 
active inhibition. 


hich no molecular de- 
ar to alternation. The approach response 


7 This improvem i ’s system, 
is a measure of the ive inhibit; p ent, in Hull’s syste 
inhibition, j 
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F. SUMMARY 


A comparison has been made between alternation percentage on a single-T 
maze and place alternation percentage when the single-T' maze is reversed 
in direction for the alternation test trials. Number of forced trials to one 
side before the test trial and delay period between 10 forced trials and the 
test trial were varied. It was found that rats tend both to alternate turns 
and to alternate places. A probability model which assumed that both 
place-alternation and turn-alternation follow the same laws was applied to 
the data. In addition, constants obtained from fitting the theoretical curves 
to the above data were used to predict how many times rats would continue 
Tunning to the non-forced side of the T if successive alternation test trials 
Were given. It was concluded that a one-factor explanation for alternation 
phenomena is feasible and arguments in favor of identifying that factor as 
reactive inhibition were presented. 
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PATTERNS OF AGGRESSION IN PARENTS AND THEIR 
CHILDREN®* + 


Committee on Human Development, The University of Chicago 


Rosert D. Hess AND GEraLD HANDEL 


A. RESEARCH OBJECTIVE 


This Paper presents a first report of a study designed to explore the 
relationship between patterns of aggression in children and such patterns 
in their parents. Implied in the approach adopted in this study are the 
following minimal assumptions: (a4) Any person may be regarded as having 
a characteristic intra-personal organization of aggression. Such an assump- 
tion is consistent with the more general view that any individual may be 
Seen as having a characteristic personality organization. It is at the same 
time consistent with the assumption that there are various degrees and 
kinds of communalities of organization among persons. (b) Since children 
are born without personalities! but develop them in the course of prolonged 
social relationships with parents who have personalities, it is useful to ex- 
amine the relationship between parental personalities and those of their 
children. It is likewise of value to study the two generations in terms of 
any given aspect or “area” of personality, such as aggression is here conceived 
to be. 

It is not denied, of course, that aggressive feeling and expression differ 
from time to time within the same individual. The point of view presented 
here assumes only that, surveying all these variations, it is possible to make 
useful statements about general propensities which differentiate individuals 
from one another. Similarly, many aspects of parental behavior may con- 
tribute to the quality of aggression in their children. Added understanding 
may come from inquiring into the relation between children’s aggression pat- 
terns and those of their parents. 


Aggression, then, is here considered as a component of personality. In 
T 
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acti hough they are born with characteristic “temperamental” differences—such as 
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children, it is assumed to vary with this component in their parents. This 
perspective differs from, but is not necessarily inconsistent with, that assumed 


in many other studies of aggression. Two of the most general of these 
perspectives have been cited by Kris: 


According to the older of th 
here, in agreement with recent writers, 


Ptance through the extensive studies 
and aggression (5, p. 146), 
The Yale group’s frustration 


“aggression theory is oriented to discovering 
the characteristics of Situations 


which induce frustrations and hence insti- 
importantly, the conditions within the indi- 
and direction of aggression. Although this 
compatible with the Point of view of the present 


y. The hypotheses are generally 
s is as suitable as any other for testing them. 
Point is taken in many psychoanalytic writings 
r : ant recent example, an original and distinctive 
aggressive energy is postulated (4). This energy, designated “aggression,” is 

with libido, and the vicissitudes of the former 


alogous to those customarily used in describing the 


latter. There is, i i 
ae h re is, in other words, an “aggression economy” just as there 
is a “libidinal economy,” 


terms. They do not do so, and for many problems 
is issue, Indeed, Kris, in the chapter 
on is defined to include “experiences 
eral... the first and the second set 
of aggressive impulses need no longet 
a 
i 
into adult hee ae? ie enle of his life history, any given person will carry 
point ona dimensign oe Genito’ p polerat frustrations and will stand at some 
(3, p88), aggressive in frustration situations . - 
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be di ; - és 
Amer matia es ita ad Hastert 
gression is recognized in both poi : s ni ERAT iio Of HE 
SE E E 3h ah points of view discussed here, though its con- 
R in the two ape of explanation. 
Pitino oh the present stu y, no assumption is made as to whether 
j l an innate aggressive drive. A sufficient starting point is 
a with the observation that everyone has aggressive impulses and 
eal and that “Every individual learns to deal with his hostile im- 
: ... and the ways of handling hostile feelings in relation to the en- 
vironment become a qualifying individual characteristic” (1, p. 89). The 
next task, then, is to present a relevant conceptualization on the basis of 
which individual patterns may be compared. 
B. A CoNCEPTUALIZATION OF AcGRESSION® 
Aggression is here defined as the conscious or unconscious intent to at- 
tack, injure, or harm an object. Three broad aspects of aggressive structure 
in the individual are distinguished; each aspect comprises several variables. 
Mobilization of aggression refers to the pattern of aggressive affect and im- 
Pulse. Ego functions refer to how the individual handles the affect, includ- 
ing how he “places” aggression in his ego, how he releases aggression, and 
where he directs it. Sequelae! refers to, the intrapsychic consequences of the 
aggression and its release. The specific variables included in the present 


Tesearch are: 

Mobilization 
(a continuum ranging from 
and rage”). 
readily aggressiv 


me 
1. Intensity of aggressive affect “feelings 
of annoyance” to “feelings of fury 
2. Threshold of arousal (how 


mobilized). i 
3. Duration of aggressive feeling (tendency of aggressi 
to persist through time). 


e feelings become 


ve feelings 


Ego Functions 
A. Integrative : ae , 
4. Awareness of own aggressive feelings (limited to conscious or 
preconscious awareness). 
5. Acceptance of own aggressive feelin; 
of the defensive operations against aggress! 
they are ego-alien or ego-syntonic). 
eanymes C. Abegglen was associated with the writers in the development of an 
ler $ . 
' version of this conceptual scheme. fer to “the events 


re of the extent 


gs (a measu 
extent to which 


ive feelings, 


following the at- 
f the hostile act. 


a term i id M. Levy to re 
tack m is used by David M. refe: 
vik on the object.” Ibis regarded as 4 point in the structure oł le 
; lized meaning as 4 characteristic aspect p 


e 
ave gi ; 
Sons (6). given it a more genera 
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6. Perception of self as object of others’ aggression apy which 
the person feels others to be hostile or attacking toward him). 
ta time (how quickly the individual's aggression gains overt 
ER of overt expression of aggression (how much of the per- 
son's aggression finds some form of overt expression). : , 

9. Intent to disguise aggression (extent of the individual's wish to 
conceal his aggressive expressions). 

10. Manner of expression of aggression {an 
or violence of aggressive expression). 

11. Extrapunitive tendency (extent to which the 
aggressive feelings to external objects) 

12. Intrapunitive tendency 
feelings against himself). 

13. Displacement (tendency to direct aggression to objects other than 
those toward whom it is originally felt). 

14. Fantasy (extent to which 
fantasy as accompaniment of or su 


appraisal of the restraint 


person directs his 


(extent to which the person turns his 


aggressive feeling is channeled into 
bstitute for overt aggressive activity). 


Sequellae 


15. Guilt over aggression (how much guilt is experienced over ag- 
gressive impulses and feelings). 


16. Anxiety over aggression (how much anxiety is experienced over 
aggressive impulses and feelings). 


17. Maintenance of ego integration and effectiveness 
tent to which aggressive feelings and/or defenses ag: 
continued effective functioning), 

Several comments are unquestionably 
it is not claimed that these variables 
retically vary completel 


(appraisal of ex- 
ainst them permit 


in order regarding this scheme. First, 
refer to phenomena which can eo 
y independently from one another. The content 0 


On the other hand, each may vary with 
the others. 


z ant 
! Secondly, many importan 
aspects of an individual’s aggression pattern that 


Certain omi 


Baay Je of 
n individual’s personal style a 
attention. Many kinds of verba 
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aggression, for instance, are distinguished by terms which allude metaphori- 
cally to physical destruction or attack. Making “cutting” remarks or “bit- 
ing” criticism are behaviors which are perceived to be different from “‘slash- 
ing someone to ribbons’—which in turn can be distinguished from the 
Provocative behavior called “needling.” The analysis of phenomena of 
this kind would require a different type of procedure from that adopted in 
the present study. 


C. SUBJECTS 


The overall project, of which this study of aggression is a part, is directed 
to examining some of the psychological relationships within families. Three 
major criteria were established for selection of subjects: (a) The families 
should not be selected from a clinic population; (b) only those families 
should be included from whom it would be possible to obtain data from all 
members falling within the specifications of the sample; and (c) all children 
in the study should be biological offspring of the parents with whom they 
live—none should be adopted. The principal further specification was that 
the sample consist of families with either two or three children between 
the ages of six and 18. If the family included children 
these were not to be studied because of the necessity of using other kinds of 
techniques for obtaining data. More importantly, children of six and older 
may be considered to have formed personalities in a meaningful sense, though 
the extent to which these personalities will be altered with further develop- 
ment is admittedly an open question. In an effort further to limit varia- 
bility, it was decided to confine the sample to families of north and west 
European origin. Our parent subjects were either to be Heeger ar 
to have been brought to this country in early childhood. Socially distinguish- 
able ethnic families were not to be included. The sample was to be apr 
Proximately equally divided between a lower and a higher socio-economic 
&roup. 


These are admittedly very broad limits 
difficulties of meeting even such requiremen 
absence of a readily available means of access 
composition desired. In the most general terms, 

ho belong to t 


chologic i š ing families W 
al cerning fam S 
w information concern! ia For this purpose, the criteri 
Is found in an urban setting (7). 


‘i i - it might have been de- 
Specifications seemed appropriate. Although ideally it nn gent 
sirable to confine the choice of child subjects to @ narro SF i aeei In 
Was not feasible within the limitations of time and resources ave 5 


younger than six, 


for sample composition. Yet the 
ts proved formidable, in the 
to families of the age and size 
our aim was to gain psy- 
he core culture as 
a and 
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view of the procedure adopted for treating the = (described below), 
the age-spread is not considered to be a tor eee x ani face h 
The present paper reports upon some of the fin ings ta Pe 
first group of 10 families studied.5 Access to these families was g aa 
ae a variety of sources. Some were obtained from the eid iat 
borhood boys’ club, some through a church, and some through fami a ie 
earlier in the sequence. The fathers range in age from 34 to 57, the = i 
age being 44. The mothers’ ages range from 34 to 45, with the me rs 
40. There are 26 children in this group: eight girls ranging from is of 
12 years of age and 18 boys covering the span from seven ‘to 18. 2 ei 
the 10 families have three children within our age group (in addition ee 
has an infant); four families haye two children of appropriate patos 
of these have infants. Three of these families are roughly of upper-mi 1 
class status, the husband’s occupation being either highly skilled ie oom 
or well-placed junior executive. The other seven belong to what wan 
terms the “common-man level,” the husband’s occupations ranging in ski 
and prestige from chauffeur and shipping-clerk to electrician and foreman 
in a small manufacturing plant. All but two of the 20 parents were a 
in the United States; one was born in the Far East of American inion 
parents, and one was born in Scandinavia. Both of the latter were broug it 
` to this country as young children. One family is Roman Catholic in reli- 
gious affiliation, one is Christian Scientist; the other eight have various 


ae ye PR: ° ne 
Protestant affiliations—though actual Participation ranges from almost no 
to active church membership. 


D. Dara anp PROCEDURES 

From each of the 46 individuals studi 
an interview, a TAT, and a Sentence 
testing took place in the homes of the s 
on privacy so as to maximize freedom 


toward conformity that might occur 
itself, 


The basic operation in 
eight-point scale of each in 
Children and adults were r 
of reference, 


ed, three instruments were obtained: 
Completion. All interviewing and 
ubjects. The field workers insisted 
of response and minimize tendencies 
aS a response to the study situation 


the treatment of th 


j an 
e data was the rating on 4 
dividual on each of 


the 17 variables listed ae 
ame scales and within the same me 
d the case independently, and arrive 
ence was held and differences in assess 
eee Bes, 
5The data 


from these families Were collected by Mrs, F. Loria and Miss F. 
Hamlish, 
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me i . 

j eiA From this conference emerged a jointly agreed-upon set 

dialed oaia D yee the final ratings on the case. It is these 

AES A ic E en became the data upon which the subequent proce- 

A = ye cases were re-rated by the pooled-ratings tech- 

Agile afd = r etween first and second rating was .80. 

nr o at this point in the research was directed toward an ex- 

erii = pothesis of intra-family transmission of psychological char- 
. e general statement of this hypothesis is as follows: the in- 


fluen : 
ce of the personality of the parents is sufficiently powerful to create 
resemblances between individuals within a 


signi i 
gnificantly greater personality 
The results re- 


ai a exists between members of different families. 
ere are based upon statistical analysis of ratings on the aggression 
listed. This approach is obviously a crude one, subject 
ated with attempts to quantify and condense material 
Despite the many methodological problems 
they represent one of the few techniques 
p differences in behavior elicited by 


variables previously 
ie tlie deficiencies associ 
ies essentially qualitative. 
ara laje in the use of rating scales, 

at present for describing grou 


Projective devices. 
The general approach selected for examination 0 


so 3 A . 
ns between pairs of individuals with respect to th 
en pairs or groups of indi- 


aj £ . . 
i ratings rather than comparison betwe 
uals on the 17 variables taken one at a time. ‘The recent literature on 


Profile analysis suggested the adoption of a coefficient of profile similarity 
person comparability of the aggres- 


as i 7 Ae 

y a suitable technique for assessing inter- 
he aspects of personality with which the project was concerned (2). Of 
e several coefficients of profile similarit r appeared to be 
desired. The 


Statist; i: : 
tatistically appropriate for the psychological comparisons 
n with other techniques for assessing 


en of r followed experimentatio 4 E ae 
rity between profiles. It was recognized that 7 equates individuals 
for level and scatter of the profile of rating scores and is disproportionately 
affected by profile shape. For our purposes and our data, however, the ex- 
amination of trial cases indicated that this characteristic of r was more fre- 


ra than not in line with the psychological comparisons we wished to 
make, Å 


I 
ip n order to see more clearl 
On the use of the particular statistic chosen, 


Sea 
oT: 
ti This coefficient is obtained by the formula fo 


lon, y 
r is When used to compare personality profiles o; : 
not a correlation coefficient and cannot be interprete! 


f results entailed compari- 
e total configuration of 


y in current use, 


y the extent to which the results were dependent 
n alternate method of assess- 


a 


moment correla- 


r Pearson produce-n 
iduals, however, 


f two or more indiv 
d as such. 
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ment was adopted for comparison. An independent analysis was made using 
Cronbach's D (2). The results of these two approaches were quite pom 
parable. Eight cases were randomly selected from the sample, and their 7 
and D coefficients—with all other members of the bar. 
Each case thus treated provided 45 coefficients by each of the two similarity 
assessment techniques. A rank order correlation coefficient between r and D 
was computed for each case. The median correlation coefficient obtained 
was .86 for a distribution of coefficients ranging from .63 to .96. As ex- 


pected, the large variations in rank order between coefficients offered by the 
two techniques tended to be accounted for by 


relatively few cases. Three 
of the eight cases provided 80 per cent of the rank order differences greater 
than 13. 


sample—were compared. 


The interpretation of r, for 
the relative rather than the abs 
the median r of the tot: 


the data of this research, is largely based on 
olute magnitude of the coefficient. Although 
al distribution of 1,035 coefficients for our sample wee 
ychologically meaningless to argue that this coefficient 1$ 
or is not significantly greater than zero, The concept of zero similarity be- 
tween the aggressive behavior of two persons would be a psychological notion 
difficult to defend. The fact that ratings can be made on the aggressive 
behavior of a pair of individuals assumes a degree of psychological similarity- 
However, the relative Magnitude of r coefficients does afford a basis for 
comparing the similarity of Profile of aggressive expression and permits an 
interpretation of the Psychological significance of results thus obtained. 


E. Finpinas 


The first step in the analysis required that the coefficient of similarity be 
computed for all possible Pairings of the 46 persons in the sample. Inter- 
group comparisons were effected by drawing up distributions of the r coeffi- 
cients between each pair of individuals within the designated sub-groups of 
the sample. The median was used as the measure of central tendency in 
assessing the relative le 


vel of similarity within one group as compared with 
another, S 


sted by examining three sets 
(a) The general l pp y examining 


; general arity between al] pairs of related 
persons compared with Similarity between all pai 
(b) The level of similarity 


. š d 

St a “rents and their children compare 

with similarity between non-related adult child 
TIn line with the transmission h i 

: s Ypothesis under study, h -wi airs were 

Judged to be unrelated and were not included in the dand, Ti pairs. 
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similarity among siblings compared with that between pairs of non-related 
children. 

1. The most general statement of the hypothesis was not strongly sup- 
ported. The median coefficient between all pairs of related persons was .425. 
Although an r of this magnitude indicates substantial intra-family resem- 
blance, its interpretive significance is altered by the size of the median 
coefficient between all pairs of non-related persons (.370). The similarity 
in patterns of aggressive expression among unrelated persons in the sample 
was an anticipated result of the culturally shared attitudes toward aggres- 
sion in American society. However, since persons in the sample exhibited 
a wide range of individual variation in aggressive behavior, it was expected 
that individual differences would tend to be transmitted from parent to 
child in a manner leading to much greater intra-family homogeneity than 
that effected throughout the sample by the more prevailing demands im- 
posed by the culture.’ The number of related pairs showing relatively little 
similarity of rating profiles was also high: almost 25 per cent of the related 
pairs produced coefficients of .100 or lower. Corresponding figures for the 
group of non-related persons are practically identical. ; 

2. If the data are grouped to permit comparisons between parent-child 
pairs and non-related adult-children pairs, the hypothesis appears more 
acceptable. ‘The median r for all parent-child pairs was 440; that for all 
Non-related adult-child pairs was 354. Further analysis of this broad com- 
Parison (note Table 1) reveals the following trends: en 

a. The resemblance between fathers and their sons was ey E 
(.475). However, this appears to be an expression of a genera ti ency ks 
boys to resemble male adults in the sample, vier relared to © my hildren 
The coefficient between pairs of non-related male adults and male childr 
Was .422, . 

b. The similarity in pattern between sons In the Ton ai ote 
mothers was relatively high (.425), although of aang ee ii ot 
than the father-son resemblance. However, the: bays $ ae 1 (333). i 
less resemblance to adult women to whom they were not related \- 


s ir parents presents a 
y daughters and their p 
Tit eet sory aie oe e e sons. Girls in the sample hold 


different pattern than that shown by : a i 
relatively little resemblance to their fathers (.26 i ate 
lowest median coefficients of the groups examined. l jhn ea pass 
between fathers and their daughters assumes added signinc? 


the sang i -related group Wa 
`The range of coefficients FE dhe el 


range for the related group Wa 


s —.650 to .950. The 
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pared with the median coefficient for pairs of non-related adult males with 
female children (.327). 


TABLE 1 K 
MEDIAN COEFFICIENTS OF PROFILE SIMILARITY (r) FoR RELATED AND Non-RELATE 
Groups 
Number r Range* 
I. Median Coefficients of Adult-Child Pairs 
Parent-Child Pairs 52 440 —350 to T 
N.R. Adult-Child pairs 468 354 —.650 to. 
Father-Son pairs 18 475 —.250 to a 
N.R. Male-Adult Male-Child pairs 162 422 —.550 to .95 
Father-Daughter Pairs 8 +266 —.050 to 2a 
NR. Male-Adult Female-Child pairs 72 327 550 to 195 
Father-Child pairs 26 450—250 to 20 
N.R. Male-Adult All-Chila pairs 234 384 —.550 to .95 
Mother-Son Pairs 18 425 —.250 to .750 
N.R. Female-Adult Male-Child pairs 162 333 —.650 to .850 
Mother-Daughter Pairs 8 .450 —.350 to .750 
N.R. Female-Adult Female-Chilq Pairs 72 .293 —.350 to .850 
Mother-Child Pairs 26 430 —.350 to .750 
N.R. Female-Adult All-Child pairs 234 "315 —.550 to .850 
II. Median Coefficients of Child-Child Pairs 
Sibling Pairs —.250 to .850 
N.R. Child pairs ia mH [650 to 1850 
Male-Child pairs NR ast 
NR. Female-Child Pairs ee aa = M4 850 
N.R. Male-Child Female-Child pairs 134 "333 —650 to .850 
m. aih of Major Age, Sex, and Status Group 
All pairs 950 
All Related pairs SOS drs =a oe 
Non-Related Pairs 961 yc a to .950 
All Male pairs ` z 0 
All Female Pairs ie on at = "$50 
All Adult pairs ; ~ 350 
All Child pains 3o M ie 
All Male-Adult Pairs et ans 850 
All Female-Adult pairs 8 517 Ser "750 
All Male-Aduit Female-Adult pairs mH re a i 
Based on mid-points f — 
Points of the highest and lowest tervals of the distribution 
d. The leye] of 


similarity between any , š 
Contrast to that bet ghters and mothers was in sharp 


The median r for mother- 
to the male pattern, this 
ty of aggressive behavior 
tween pairs of non-related 


daughter pairs was .450. 
similarity does not 
among females, 


» in Contrast 
a general communal 
coefficient of -293 be 


indicate 
The median 


a 
a 


— $y 
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a females and girls was near the low end of the range of median coeffi- 
ients. 

3. The third approach to the transmission hypothesis was a comparison 
of the degree of similarity between pairs of siblings with that of pairs of 
non-related children. The median r for sibling pairs was .300; the corre- 
Sponding statistic for pairs of non-related children was .333. Although 
these figures offer no support for the hypothesis under study, their signifi- 
cance is modified by the presence of a high proportion of male pairs in the 
Sample of siblings and the tendency toward low degree of resemblance be- 
tween pairs of male siblings. It should also be mentioned that a compari- 
Son of median D coefficients indicated a substantially greater similarity 
among sibling pairs than among non-related children.® Until a larger sample 
of sibling pairs is available for statistical analysis, however, the disagreement 
on this comparison suggests that sibling resemblance was not sufficiently 
obvious to afford evidence in support of the transmission hypothesis. 

$ In examining the data for patterns that might provide additional explana- 
tion of the initial results, it was discovered that intra-family homogeneity 
holds very little apparent relationship to the degree of similarity between the 
Parents (Table 2). In two families, B and C, the parents were rated as 
highly similar. The median parent-child coefficient for Family B was .650, 
While three of the six corresponding coefficients for Family C fell below 
+250, Family I illustrates a complementary situation in which a low degree 
of similarity between parents does not necessarily lead to a Jack of intra- 
family homogeneity. This family also shows the extent to which one of Ae 
Parental pair may produce homogeneity among the children oi thoug! 
the other parent expresses a quite different pattern of aggressive behavior. 


F. ConcLusions 
These findings suggest that on the variable under study, yes 2 
nie Personality of the parents does not generally lead to a ig ie z 
Omogeneity in their children and that factors appear to be pee 
Create variability among siblings comparable to that eyed in me 
children, This generalization holds in families where the = ae 
Selves Were highly similar as well as in those in which parents w 
Uterent, i 
mitted from parent to child 


A . = 
The patterns of aggressive behavior tran 
o this point were corroborated in each 


f r coefficients up t 


The : 
Tes t 
E d from D coefficients. 


Co) . 5 
™Parison by data obtaine 
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appear to be cultural patterns rather than the particular features of the 
individual parent. This applies especially to boys. Males tend to learn 
these cultural sex-typed patterns of aggression to a greater extent, or at 
least at an earlier age, than do females. 


TABLE 2 x EN 
AGGRESSION RATING PROFILE SIMILARITY (r) BETWEEN PARENTS AND CHILDREN 
Family Parent with: Mother Ast child 2nd child 3rd child 
A Father 314 -212 -602 e687 
Mother — «350 465 ide 
B Father 764 744° «276° -624 
Mother — -652 -602 -728 
c Father .786 031° 413 -230 
Mother — -100 421 -491 
D Father —.190 —.093 673 281" 
Mother — 379 243 Saas 
E Father 309 —.076° 595" 765 
Mother — 044 516 456 
F Father 137 471 —.048 475 
Mother — -178 628 -311 
G Father lt 452 -565 
Mother — -581 400 
R Father 585 -631 -625 
Mother — 394 -449 
I Father 040 423% -160 
Mother — -708 -796 
J Father Slt 056 —251 
Mother — 557 aa 
“Indicates which of the children are girls, mR i l 


The father and mother are str 
appear to influence 
indicate that the sim 
and that between f. 
semblance between 
general simil 


ikingly different in the way in which they 
heir children. Our coefficients 
and their sons is relatively high. 
latively low. However, the re- 
be largely accounted for by a 


: fathers in aggressive be- 
havior less because they are members of the s b 


same family than because both 
are males, = 


The mother appe 


ars to transmit to 
features of ag, 


gressive behavior than 
pattern displayed by males, 


her children More of her individual 


does the father. In contrast to the 


girls resembled their mothers much more than 


ROBERT D. HESS AND GERALD HANDEL 211 


other adults, ei z 
ara i i ee or females. The coefficient between unrelated 
er choc ete ne e _ was 293. A comparison of this coefficient 
extent to which mothers pen ama en daughters (.450) indicates the 
Der ice A z s a their individual aggressive behavior to 
their sons, anes the leg gr oe ois + atom a mn 
appreciably resemble other female SRS eR cP E a T 
he nale 4 . It is apparently the mo . 
Sf pkra pa Whio: kanas individual variations on the Se ia 
ine n d expression of aggression. While this finding of the appar- 
thinking ee ti eon of the mother is in keeping with much current 
pee aye r crucia or in personality formation, the absence, in the pres- 
cue —— le significance for the father gives rise to a more 
ig tia stion thag it answers. There is no reason to assume, either 
on the basis of current knowledge, that personalities are gen- 
among males than among females. Yet in ohio as 


erally more similar 
estigated here, they do show 


7 that component of personality has been inv 
“tae a so that boys show no significantly greater similarity to 
ng than they do to other men. The question of whether a father’s 
ae pattern has some individuating effect on those of his children 
seem to merit further investigation. 
in pln be emphasized that the present paper is confined to similarity 
all patterns. The findings thus obtained may obscure similarities on 
boos tia, G e It also bears repeating in the present con- 
aides a a ildren’s aggression patterns may be systematically related to 
mn ag of parental personality than aggression. This issue, beyond the 
the present study, is one that will also have to be investigated if we 


are Pe a 5 . 
to gain a fuller understanding of personality formation. 


parti i i 
ticular aggression variables. 
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ELECTROCONVULSIVE SHOCK AND THE LEARNING OF 
VISUAL PATTERNS* 


Department of Psychology, University of Texas 


W. Lynn Brown? anv A. D. SIMPSON, Jr. 


A. LITERATURE AND PROBLEM 


l nia years there has been extensive study on the effects of electrocon- 
T ocks on learning and retention of habits. Although most of this 
e literature indicates a decrement 1n performance, some does not. 

a ook and Lowenbach (14) found that “| the maze performance of 


Ta i 
ts, insofar as error scores are concerned, does not appear to be affected 
evoked either by electric shock or by noise- 


fright stimulation” (p. 298). Siegal (13) reports that the ability of a rat 
affected by a series of electrocon- 


t . 4s. 38 

9 learn a simple habit is not adversely 

vulsive shocks, Russell (12) also indicates that electroconvulsive shocks 
iment in which albino rats 


d r Paes $ 
© not tend to impair simple habits. In an experi 


Were trained on a 14-unit maze and then subjected to 23 days of daily elec- 
d that the animals showed no 


t f ae 
troconvulsive shocks, McGinnies (9) foun 
increase in error during the 23-day period, but did exhibit a pronounced 
a s . . . 

Verage increase in running time. 

On the other hand, Duncan (5), us 


thie Lashley III maze, reports that electroconvu | mi 
etrimental effect on a recently learned difficult habit. McGinnies and 


Schlosberg (10) observed that «a very difficult habit, such as double- 
alternation lever-pressing, will break down completely following only two 
Convulsive incidents” (p. 373). Braun, Russell, and Patton (1) report 
decrements in’ both the learning and retention by the albino rat ofa 5-choice- 
Point (modified Lashley III) water maze immediately after the completion 


o > 1 
f a series of 25 controlled electroshock convulsions. 
effect of electroconvulsive shock on spatial 


) found that subsequent daily postrun shock 
maze to 4 criterion of four error- 
A second study by Brown and 


b š 5 
y a long series of convulsions 


ing 28 male white rats trained on 
Isive shock has a markedly 


fens preliminary study on the 
of th ng, Fosmire and Brown (6 

e animals after they had mastered the 
ess runs produced an increase in errors- 
ee 


*Reeat 
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Fosmire (3) confirmed their belief that ntcooonsalsiis shock was re 
sponsible for the inferior performance of the shock ani ee 

A study by Brown and Wilbanks (4), while using the spa eats a 
studied by Fosmire and Brown, attempted to isolate the number rhe Seal 
yond which no further impairment in learning is apparent. : a bef 
that the animals which were shocked daily for 18 days never perforr shies 
ter than slightly under chance. They suggest that electroshock ae par 
may prevent the formation of a stable memory trace and conclude 


3 Š á . sponse 
“.. . electroshock convulsion evidently reduced spatial learning to resp 
learning.” 


The question as to what is the actu 


produced by electroconvulsive shock 
Hayes (7) reports th 
He states that “, 


f the pertinent electrical principles re- 
veals no b 


large currents to be harmful” (p. 59). 


cerebral tissue” (p, 278). Porter 
k convulsions produce brain damage, 
ecrement in learning and retention. 
on eliminates the convulsion, the elet 
will not impair performance in meas- 
ussell, and Patton (2) assume that 
k convulsions is followed by a perma- 
habit of the complexity of the Lashley 


and that this is what 
They suggest that “o. when etherizati 
tric shock has but a mild effect which 
urable degree” (p. 454), Braun, R 


s v @ series of controlled electroshoc! 
the retention of a 


nent impairment in 
III maze” (p, 337), 


orowitz and Stone (8), on the other hand, have Suggested that “. .. given 
sufficient time, full recovery from the deleterious effects of 15 convulsive 
shocks, as measured by the light discrimination method, will take place in the 
albino rat” (p. 21). They also Point out that he gf electroconvulsive shocks 
Produce in rats a measurable disorganization in performance of light dis- 
crimination habits” (p. 21), 
Ina Preliminary study rown (6) on the effect of ECS 
on spatial learning they ns: 
1. The shock ani 


underlies the d 


by Fosmire and B 


the food, stoppin 
It was also obsery, 
if it frightened ar i 


bo 
= 
Ur 
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in time, run 
ie ai Sr of the table. Once on the floor the animals would run into 
i Th emingly not perceiving its presence. 
2s e 7 ot Ep 3 
when R considerable dilation of the pupil of the rats eyes 
be about ti a shocked. Before shock, the pupil of the eye would 
ae eee. Ase of a pin head; immediately after shock, many times 
fia hack A pata dilation was noticed an hour after recovery 
a may be that some signifi T 2 
are altri uy gnificant differences in behavi 
tributable to changes in the eye and in visual perception (p. 73). 
The pr + WD 
prese. «peri. jie da A 
Batteene b ai experiment was designed to investigate the learning of visual 
s by . i š F A sua 
eoa n albino rat during daily electroconvulsive e Thes 
s a a m : ja 
and the a by Horowitz and Stone (8) on light discrimination habits 
od observations made by Fosmire and Brown (6) suggest that vi : 
Pairment may result from ESC. geest aka 


B. MATERIALS AND METHODS 


1. Apparatus 


A modi i 
odification shley’s discriminati 
Ta of Lashley s discrimination apparatus was used to study 
i s rimination in the present experiment. A light of 25 watts was 
mig illuminate the stimulus cards during the training period. 
e stud s 7 : s 
T y was conducted between 9 am. and 11:30 AM. daily for 38 
2, Animals 
naive albino rats were used in the studies. All 
d in the Comparative Psychology 
They were approximately 90 to 


Forty-six i 
7 rty-six experimentally 
re Vi: i 
of Wistar Strain and were reare 


Labor: 
ha of The University of Texas. 
20 days old at the beginning of the experiments. The diet consisted of five 


a weight) of yellow cornmeal, one part of linseed meal, one part of 
le a eee and one part of powdered buttermilk. About 50 grams of 
and 50 grams of calcium carbonate were added to each five pounds of 

meal. Codliver oil was added to th a week. The mix- 


ture w f 
was moistened with water. 


e mixture twice 


3. Scoring 

ard, an error Was recorded. 
n the stand, a tetanizing 
hereby 


gative stimulus ¢ 
minute ©! 
he jumping apparatus, t! 
hocked unless it was 


pom animal jumped to a ne 
shock te did not jump after one 
Siting 50 volts was applied to the grid of t 

g the animal to jump. The animal was not si 


acing r 
g one of the discrimination cards. 
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4. Shock Supply aan 
The shock supply used was a duplication of the one ane! oe me 
(7). It consisted of a step-up transformer, an automatic timing me he i 
a current selector resistance unit. The shock supply was conne! ieee 
110-volt ÆC supply which was fed directly to the transformer a ae 
winding upon closing the control switch, With primary current ch wil 
the secondary voltage was 1,500 volts, A delayed-action relay, w 1i a 
off the shocking current 0,2 seconds after its coil had been energize 
pressing the shock button, controlled the duration of the shock. 


C. EXPERIMENT 1 


1. Procedure 


A I 
Openings into the food box. The distance was gradually 


3 š ; 4 e to 
lengthened between the grid and the openings until the animals were abl 
jump nine inches. The animals 


quired distance, two cards wth 
34 inch wide. were placed in the anise tl 
were the same in size and position wae 

ning. This phase of preliminary training 


. z and 
) and a card with 34 inch black frer 
The stimulus cards weré a 


a ‘mulus 
he time. The positive stimu 


card (horizontal line: the right and left position of 


the first trial each day, 
The subjects were 
food box. They wi 


. ` 2 age. 
n was given in the home cag 
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‘as the animals in the Control Group and was subjected to one daily elec- 
troconvulsive shock of 50 ma. ÆC for 0.2 seconds for the duration of the 
experiment. This was administered, approximately 15 minutes after the com- 
pletion of the jumps, through padded alligator clips, saturated in a saline 
solution, and attached to the rat’s ears as close to the skull as possible. 


2. Results 


The results for the present study are presented graphically in Figure 1. 
An examination of the figure will show the following: (a) The learning 


KEY 
70 E 
CONTROL =———— 
co EXPERIMENTAL -°-°<*°"°*" 


PERCENTAGE OF ERRORS 


Days 


FIGURE 1 
ERRoR SCORE CURVES FOR EXPERIMENT 1 

curves for the two groups are practically the same. (b) It took seven days 
for the animals in the Control Group to reach a perfect score. (c) Although 
the animals in the Experimental Group never reached the proficiency ex- 
hibited by the controls they did nevertheless make a perfect score on the 
tenth day. 

A ż of .458 was obtained between the groups. ‘This would seem to 1n- 
dicate that the deviation between the groups is attributable to chance rather 
than to any effect the convulsive shocks might have produced on the animals. 

Beginning on the third day of training the experimentals exhibited a much 
longer latency before jumping than did the controls. They were also more 
nervous and ‘excitable after several shocks than were the controls. 


3. Discussion of Results 


In general, the results of this experiment indicate that electroconvulsive 
ane . . . 
shocks administered to white rats do not affect their learning of visual pat- 
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terns of the difficulty provided in this experiment. The pe sarge 
vulsions produced no real decrement in the learning of the ha ity ae 
presented in terms of error scores. The main difference between As ie 
was in delay. The experimentals were much slower in jumping a 


T wi re nerv- 
first three days than were the controls. Furthermore, they were mo 
ous and excitable. 


Our failure to get a decrement in learning may be due to the pen 
presented. It is entirely possible that the 34 inch horizontal and verti i 
lines did not present a problem sufficiently critical to produce a decrement 1 : 
the performance of the shock animals. Russell (12) states that “the efter 
of electroshock convulsions on learning and retention are, in part at least, 
functions of the difficulty of the task or habit involved” (p. 142). 

It is assumed that since no real decrement in error was produced, electro- 


2 . > diffi- 
convulsive shock does not affect the learning of visual patterns of the d 
culty provided in this experiment. 


1. Procedure 
The general Procedure in Expe 


= ved 
riment 2 was the same as that employ 
in Experiment 1. 


Experimentally naïve anim 


are presented in Figure 
controls 


2, will show 


€ curves for the 
They begin at about the same level 
the same rate, Althoug 


and experimentals are similar. 
and then Separate and decline at about 
h the experimentals made but one perfect score, they 
nevertheless exhibited few errors after the eighth day. " 

A t of 1.576 was obtained between rors for the groups. This 


result seems to indicate th 1 the groups was probably 
due to chance, 


3. Discussion of Results 
In general, the results of Experiment 2 are similar to those of Experi- 
ment 1. The administering of electroconvulsive shock to white rats does not 


O 
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seem to impair significantly their ability to learn visual patterns of the 
difficulty provided in these experiments. However, the differences between 
the controls and experimentals are greater in this experiment than in Ex- 
periment 1. The ¢ in Experiment 1 is .458 and in this experiment 1.576. 
Even though the ¢ between the controls and experimentals is not significant 


70 KEY 
CONTROL 
6o EXPERIMENTAL -=—-- 


PERCENTAGE OF ERRORS 


DAYS 


FIGURE 2 
ERROR SCORE CURVES FOR EXPERIMENT 2 
at the 5 per cent level in Experiment 2, its difference from the ż in Experi- 
ment 1 would seem to indicate that the second problem is more diagnostic 
of decrement in the learning of visual patterns during electroconvulsive shock 
than the first problem. 
E. SUMMARY AND CONCLUSIONS 

l. In Experiment 1 two groups of animals were trained on a visual 
discrimination problem using 34 inch black and white vertical and horizon- 
tal lines. The Experimental Group received one electroconvulsive shock 
after each training period. Since no difference in error was observed between 
the groups, it is assumed that ECS does not affect learning of visual pat- 
terns of the difficulty presented in this problem. 

2. Experiment 2 was designed following the attainment of negative re- 
sults in Experiment 1. The experimentals were given one ECS daily during 
the experiment. The error score difference was greater between the controls 
and experimentals in Experiment 2 than in Experiment 1. 

3. The experimentals in both experiments spent much more time on the 
jumping stand before making discriminations than did the controls. 

4. Even though the differences in error between the controls and experi- 
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mentals in Experiment 2 are not significant at the 5 per cent ae 

i sed magnitude of the difference over that found i oe io 
oe age some decrement was present, Additional — 
En i i to determine conclusively the effect of ECS on visual 4 
aie 3 = E more difficult visual discrimination problems were S 
E ECS subjects, they might solve them by the adoption of po 
habits. This would be in agreement with the findings of Brown an 


3 ifficult 
banks (4) that ECS may reduce the performance of animals on difficu 
learning problems to position habits. 
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THE STRUCTURAL ASPECTS OF SCHIZOPHRENIC 
RESPONSES TO AUDITORY STIMULI* 


VA Hospital, Syracuse, New York 


Howarp FRIEDMAN 


A. INTRODUCTION 


Previous studies (1, 2, 3, 4) have demonstrated the utility of compre- 

hending the productions of neuropsychiatric patients, as well as normal sub- 
jects, within the framework of a general developmental law. In these studies, 
the structural aspects of visual perceptual functioning were related to Wer- 
ner’s (5) conception of all organic development having steadily increasing 
differentiation and hierarchic integration as its essence. The findings indi- 
cated that differentiation and hierarchization increased with ascendancy of 
the genetic scale in normal subjects, and decreased with severity of psycho- 
Pathology in adult neuropsychiatric patients. 
. As suggested by Wyatt (6), these investigations may be viewed as reflect- 
ing the vicissitudes of one limited aspect of a broader mental activity, ego 
functioning. The question may be raised as to whether such studies, deal- 
ing with visual perceptual structurization, aid in bringing the structural na- 
ture of ego functioning as a whole into consonance with this general develop- 
mental law described by Werner. Ultimately, then, one might be tempted 
to use the findings of such studies as supporting the argument for an holistic 
Concept of ego functioning. ‘This would then point in the direction of in- 
vestigating other aspects of ego functioning, for the ego in its fundamental 
activity of mediating between organism and environment employs many chan- 
nels, sensory and motoric. 

It was with this in mind that the present study was undertaken. The 
Purpose was to investigate whether responses to stimuli presented through 
another sense modality, audition, could be comprehended within the frame- 
work of the general developmental law which proved applicable to the re- 
Sponses produced to visual perceptual stimuli. The functioning of the psy- 
chotic adult subjects with regard to the structural aspects of visual percep- 
tion suggested a comparable specific hypothesis for the present study: schizo- 
Phrenic patients will exhibit less differentiation and hierarchic integration 
——_.. 


*Received in the Editorial Office on June 21, 1955. 
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an normal adults in the structural as; res ses auditory 
h orm, uctural aspects of their esponses to au 

tha d h 

stimuli. 


B. PROCEDURE 
1. Stimuli 


i rns? of three 
The auditory stimuli consisted of the following 20 patterns! of t 
sound effects each, recorded on a magnetic recording tape: 


1, Telephone dialing, telephone busy signal, hanging up telephone 
receiver. 

2. Woman walking, chair creaking, typewriting, 
3. Horse whinny, dog barking, steamboat whistle. 
4. Police squad car siren, 
5. 


Oil well 
bottle. 

6. Wind, auto horn, crash of glass. 
7. Baby crying, woman runnin, 
S. Thunder, door shutting, rai 


squeal of auto brakes, machine gun firing. 


Pumping, burglar alarm bell, water gurgling out of 


E Woman screaming. 
n. 
9. Pigeon cooing, ship’s danger whistle, 
10. School dismissal bell, anaest 
running downstairs, 
11. Cash register, goat, 
12. Door closing, Stream of water, toilet flushing, 
13. Calf, wind, squeaky door closing. 


14. Alarm clock bell, insistent Tapping on door 
ticking. 


hammering a nail into wood. 
hesia machine or pulmotor, footsteps 


telegraph key, 


» metronome or clock 


A clanging bell, lion roar. 
20. Fusillade of sho i 


ilroad train running, 
The subject Was seated approximately 


corder and given the followin 
sounds, one after another, 
story, about Something h 
like you to tell me wh 
think of.” The g 
Structuring 


three feet in front of a tape re- 
g instructions: “ 


These sounds will tell a story, or part of a 
appening. When I finish Playing them, I would 
at story, or part of a story, the sounds make you 

> Was to indicate with minimal 


ing at something beyond Enumeration, identification, 
or description was Possible, time to avoid the implication 


h : ear 
You are going to hear som 


and at the same 
Sn 


a total of 29 Patterns in order to keep test- 
Ina Preliminary study 15 normal adult subjects were 
| 29 patterns, and the ine Poorest: pateris were oea niel of 
al discriminatory ability and clarity of response, 
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a plar of sound effects used in a response was of any significance 
he examiner. . 
eee ee r three sound effects was then played and the recorder 
ie anata Fy R prodaced an interpretive „response combining two 
tpn eee wis next naar e immediately presented. If not, 
ian “What me i> no n what oe er response was given, by the ques- 
Noure y, or part o a story, do the sounds make you think of?” 
rging beyond this additional question was employed for any particular 
pattern. This encouragement was discontinued after the fifth pattern, re- 


A single constant setting of the recorder volume con- 


trol at a a 3 
l at a level well above the normal auditory limen was used throughout 
nse was obtained, no further ques- 


the i K 
entire study. Generally, once a respo 
in which it was not clear as to 


tioni Fiii : 
; ning was used. However, 1n those cases 1 
how ape . i i 

v many, or which, sound effects of a pattern were being used in the re- 


prs a non-leading question was put to the subject, e.g-, “What was there 
at you heard that made it sound like +. -?” 

In the construction of the patterns of stimuli, the sound effects were 
chosen randomly for 13 of the patterns. However, the sequences of sound 
effects in Patterns 1, 2, 4 7 8, 12, and 17 were deliberately arranged in 
the hope that it would be relatively easier to combine interpretively all of 


the sound effects of any of these patterns. Thus, having placed these pat- 
that (a) Patterns 1 and 2 might act 


terns in their present order it was felt 
as “ice-breakers,” and (b) Patterns 4, 7, S, 12, and 17 would encourage 
the subject after he had been faced with what might be the more stressful, 
relatively more difficult, patterns. 

To understand the responses of the two groups within the theoretical 
framework proposed, it was felt that criteria had to be set up which could 
allow evaluation along at least the major dimensions of such a framework. 


gardless of response 


2, Method of Scoring 

ation and hierarchic 
nse in which the 
ation to one another 
them, a score of 1.0. 


signal, and hung up 


integration (DHI 
three sound effects 


a. Responses revealing differenti 
and to 


responses). For an interpretive respo 
Presented are differentiated and stand in clear rel 
the single unifying theme of the response which integrates 

Ex: Pattern 1. “Somebody dialed a phone, got a busy 


the receiver.” 
Pattern 5. “In a shop, the first sound is machines, punch press—bell rings 
signalling lunch or break time and they’re pouring coffee out of a thermos 


bottle.” 
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Pattern 9. “First sound a hoot owl or turtle dove—then with the sound 
of a boat whistle, then the sound of hammering—could be they’re crating up 
birds for shipping on a boat.” 


, 
Í : r $ 
Pattern 15. “Pigs Snorting away because it must've been the farmer 


device to sound feeding time with the bell and the last sound was dumping 


In such cases, the remainin 
responded to without relationsh 


ip to the other sound effects or to the theme 
of the main response; or (c) 


an additive elaboration bearing no necessary 
or essential relation to the other sound effects or to the unifying theme. 

Ex: Pattern 3. “A horse whinnying, a dog barking, and a boat whistle— 
loading a horse on the boat and the dog barking.” 

Pattern 10. “Seems the alarm clock went off and the individual it was 


set for went right on snoring away—and someone else running downstairs, 
perhaps children.” 


Pattern 12, “First off, sounded like somebody closed the bathroom door 
and started running water into a tub for a bath—last one, couldn’t make 
nothing out of it,” 


Pattern 13 “Somebody goin 
mal yelling or a man.” 

The numerical v 
made as to the equ: 


g into a cabin out of the wind—and an ani- 


and no assumptions were 
The only justification for giving 
an the other’ stemmed from the 


tween those respon: 
tion from those which did not 
Further, it seemed desirable 
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b. Re 
. spo f i i 
ee ens revealing diffuse homogeneity of organization (DHO 
tan ties or ha three sound effects are embodied in a diffuse 
global response, a score of 1.0 I : 
eoni] 6 .0. In such cases the sound eff 
to on the basis of meaning deri oe 
ogee basi “a i ó ing derived from the totality, reveali 
3 ar relationship to one anoth i fate 
betes , other, and any one of them could 
rie ag pees the response. (It is quite possible that many a 
P ay be arrived at via a type of s n serine 
nigh y pars pro toto” functioning from 
ing k : und effect. However, no clear advantage was seen in establish 
` nother scoring type for this.) “= 
ve id r i 
yd Patter n 14. “Three ways of waking up—one is a time clock and 
er is an alarm for a clock and the other is a pendulum.” 


Eia 17. “All aeroplanes—three of them.” 
tern 19. “Second one a bell, first one knocking on a door, third one 


like . F 
aed foreign animal to me—oh, first could have been a gavel calling a 
ng together, bell calling school children together, and third one a wild 


p calling its group together.” 
attern 20. “This is all in a factory 


an office: Sek z 
e telephone ringing; machinery.” 
iere two, rather than three, sound effects are used as described above 


aap ord response, a score of 0.5. (A lower value was used with 
o the bi odying two sound effects as it was felt that the omission of one 
A e, or treating one sound effect differently than the other two, was 

of some differentiating activity and awareness of lack of total 


homogeneity.) 
ai Pattern 4. “First part a siren, 
x ing into some spot and firing at fugitive: 
is then machine gun.”* 
na attern 8. “A description of power, 
$ ah running away.” 
go attern 11. “A goat making a racket—and another noise sounded like a 
a h . . 
3 pulling something, cart, Or something.” 
attern 18. “Around a farm someplace— 
a - 
rimarily by “qualities 


vidual’ . 
ites productions as characterized p: 
parts are not articulated and ¢o not stan 
is di nd each p 


+: knocking, someone wants to go in 


Jast part a machine gun—police cars 
s—first a siren, and second a 


the two different things—and like a 


hear chickens and cows.” 


-of-the-whole,” i.e. con- 
e another. 


art contains some 0: 
form and alike, a 


of-the- 
of-the-whole. Further, in making the constituent ] 
uch f diffuse organization is reflected. x 4 
a response indicates that both diffuse h e eitea ti ee 
in a sing! 
ality, the differentiation of 


activi 
ity may be embodied, and thus 
“sirens” rev’ 


d integrat! 
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i ions f criteria 
The same theoretical considerations and assumptions parts pote ee 
e i i i i f differentia a 
s dimension as for the dimension o i 
and scores of the latter o mg oe 
hierarchic integration. However, with the DHO responses, 
three, rather than two, sound effects w 
j 
lower order of activi 
anization. ; sr 
j The subjects were 24 normals and 20 schizophrenics, all white To siel 
i i ions 7 ospital. 
normal group consisted of employees of four sections of a VA “ge ties 
f; í ow : 
None of this group had a history of treatment for, or complaints o i Ar 
h 7 + a . Bs a o 
psychiatric or psychosomatic ailments. The schizophrenics Ei a 
following subtypes: 11 paranoid, 4 hebephrenic, 3 undifferentiated, 


s chiatric staff 
tonic, and | simple.* The diagnoses were established by the psychiatric 
of the patient's hospital, and clinical records 


ically 
as considered to reflect a genetica : 
Ka apes 
ity, ie, a greater degree of diffuse homogeneous 
y, ie., 


ects in 
did not reveal any defects 


TABLE 1 
RANGES, MEANS, AND MEDIANS oF A 


GE, IQ, ann Years or Epucation For BOTH 
GROUPS oF SUBJECTS N 
x 7 Normal adults Schizophrenics — 
of cases 24 20 —— 
Age: 
Range 21-41 22-41 
Mean 30.8 31.0 
Median 30.9 31.0 
10: 
Range 86-124 85-129 
Mean 100.5 100.6 
Median 97.5 98.0 
Years of education: 
Range 4-16 8-18 
Median 11.9 
-i 


11.5 
auditory acuity. JQ’s w 
tests which were either 
istered by the author, 
from different tests 
procedure for establis! 
summarizes the age, 
ences between the gr 


ere derived from one 
already reported in th 
Although from the r 
are not comparable, 
hing equivalence of g 
IQ, and schooling of 
oups in these Tespects 


of three standard intelligence 
e subject’s records or “gon 
Most rigorous standpoint m Pa 
limited testing time dictated i 
roups with regard to JQ. Table " 
both groups. None of the differ 
Were significant, 


i ` o5- 
‘The author wishes to express his appreciation to the staff of Marcy State gp 
pital, N. Y., who made it possible to obtain protocols from part of this group 
patients, 
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C. RESULTS AND DISCUSSION 


* eal pap: bearing no identifying information about the subject who 
DHT it, was scored for the following variables: numberof 1.0 value 
a number of 0.5 value DHI responses, total number of DHI 
it eT and a DHI Score which was the sum of the numerical values of 
en responses, Similar data was obtained for the DHO responses. The 
si between the groups on the DHI and DHO variables were tested 
a c a which was used in the manner described in a previous arti- 
i K ) by the author. Table 2 presents these findings expressed in Prob- 
ability (P) values, as well as the median values of all variables for both 


groups, 
Sisi TABLE 2 
FICANCE OF DIFFERENCES BETWEEN Groups on ALL DHI AND DHO VARIABLES 
Medians 
Variables Normals Schizophrenics P 

No. of 1.0 DHI 8.5 1.5 <.001 
No. of 0.5 DHI 4.3 2.8 .01-,001 
Total DHI responses 13.8 3.5 <.001 
DHI Score 11.3 2.6 <.001 
No. of 1.0 DHO 3 8 >.10 
No. of 0.5 DHO 1.0 2.0 .02-.01 
Total DHO responses 1.5 3.1 .01-.001 
DHO Score 1.0 2.0 .05-.02 


„From Table 2 it appears that the schizophrenics, as a group, produce sig- 
nificantly less DHI responses of any type, and have a significantly lower 
No significant difference 


DHI Score, than the group of normal adults. 
exists between the groups in number of 1.0 value DHO responses. How- 


ever, the schizophrenic group is significantly greater in the number of 0.5 
value DHO responses, total number of DHO responses, and in DHO Score. 
If these findings are viewed within the conceptual framework used to 


establish the scoring criteria, schizophrenics reveal an impairment in differ- 
Further, their functioning could be con- 


entiati . Sow ‘ 
Ntiation and hierarchic integration. r ! ) 
sidered as more primitive in terms of the dimension of diffuse homogeneity 
of organization. N 

i It is interesting to note th rt the assumption 
tha A . 

fat a response which integrated 


be of a higher order of functioning, 


at the results tend to suppo 
three, rather than two, sound effects may 


and thus should be assigned a greater 


numerical value, This can be observed in the first two rows of Table 2, 
Which suggests that it is relatively more difficult for schizophrenics to pro- 
duce 1.0 than 0.5 DHI responses, whereas the converse obtains in the nor- 


g 
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s z t 

ls. This observation was examined further by applying — aaa a 

‘od ifference between the groups in number of cases having ewe a 

H a aa DHI responses. By such test, the schizophrenics show las 

mne jes (P < .01) cases having more 1.0 than 0.5 DHI E A 

do ri normal adults. Thus, at least for future research, the indi 
bitte be to preserve the distinction between DHI responses which integ 


ver- 
three and two sound effects. The DHI Score could then be used as an o 
all single weighted measure 


DHI responses. 
No analogous relations exi 
doubtful whether the distinct 


A ide in 
of the type of functioning thought to reside 


an is the case for DHI responses (see Table 2) pe 

validity of the DHO scores os apa 
However, another Possibility may be pies 
e theoretical framework adopted for ee 
€pts provide for the subordination of pun 
to higher forms as development proceeds, rather than fo 
ls. Primitive mental patterns ye 
ackground from which innovation of higher 
present in the normal adult as well as the patho 
tinguished from the latter by a shift in dominance 


à s iate 
» It would not be inconsistent to find that appropr 
€ activity are not So apt to 
athological as would 


A question is raised by administering the stimuli. Th 
instructions and the encouraging remarks given 
effect patterns may 


integrating the sound 


considered to be not only the b 
levels emerge, but also ever- 


logical, the former being dis 


indices of primitiv: 
the p 


g 
TI responses could be a n 
y stablish and maintain a set for a 

gration beyond the first fj One would expect, then, that t 
: s 
oduction of DHT responses to the last 15 pattern 


j al 
ould be greater in the schizophrenics than in the nD 
showing decreased DHI responsivity during the last 


adults, the former 
responses. 


To investigate this, two D 


HI variables 
responses and DHI Score, 


were used: total number of DHI 
In calculatin 


sign rst 
g the differences between the fi 
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five : : 
Da a a ee eon Hee 6 ae E 
sudan a : e divided by three to make 
ea a Mae vo sets of patterns comparable. The median difference 
es re renics in total number of DHI responses was —0.3, in DHI 
Scat $ ; for the normal adults —1.7 and —1.59 for each variable 
ea vely. Although the median values of the differences are in the direc- 
= a greater loss for the normal adults in DHI responses in the second 
t (last 15) of sound patterns, the two groups, by chi-square test, did not 
differ significantly (P > .05) for either DHI variable. Thus it eos un- 
likely that the differences between the groups in production of DHI re- 
sponses can be ascribed to a differential effect of the ability to maintain 
a set for integration beyond situations in which such a set was encouraged 
Rather, it seems that the schizophrenic group tends to maintain its relativel 
lower DHI responsivity in a constant fashion. 3 
In overall perspective, the findings of this study lend themselves to under- 
standing within the framework of a general developmental law, the essence 


of which, as Werner (5) points out, is increasing differentiation and hier- 
archization. As with the studies (1, 2, 3, 4) dealing with structural aspects 
of visual perception, this application of genetic theory to psychopathology 


may aid in further specifying the parallelism between general development 
and psychopathological phenomena. ‘An obvious limitation in such specifica- 
tion lies in the relatively small and artifically isolated segments of the phe- 
nomena under study; in the present cast, only the structural aspects of re- 
SPonses to auditory stimuli. Another limitation exists in oversimplifying and 
disregarding much of the complexity involved in producing the responses in 
Order to quantify and comprehend them within a conceptual framework ap- 

] phenomena. In effect, 


Plicable to a wide variety of behavioral and menta 
We are dealing with the complex activity of what has been most readily 


called, and perhaps most inadequately defined, the ego- Examining the 
varied end-products of this aspect of mental life within a single theoretical 
framework may bring us 4 little closer to 4 satisfactory definition of ego 
functioning, particularly when the concepts of such a framework permit of 
Some relatively quantifiable predictions. Consideration of the present find- 
ings and those from the studies on the structural aspects of visual perceptual 
functioning (1,23) 4) suggest a holistic nature of ego functioning which 
can be understood in terms of the organismic genetic concepts of differen- 


tiati i cas ; 
ation and hierarchic integration. 
_ To gain more definitive specifi 
is Š : 
needed to establish genetic para 


further research 


‘on of ego functioning, 
s of psychopatho- 


cati 
between other group 


Jlels 
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: zell as 
ical and normal subjects using the auditory sense modality, pr 
= i vestigations of other productions of ego functioning. , i 
ae is A be unable to investigate process directly, they begin e rs : 
sain a wide variety of end-products of process as lawfully produce 
relatively predictable fashion. 
D. SUMMARY 
The purpose of this study 
schizophrenics and normal adu 
sion within a general developm 
ful in studies dealing w 


iati 5 iven by 
was. the investigation of responses give oe 
ae 3 é 
Its to auditory stimuli, and their ie pa 
ental law. This approach has been found us 


ith the structural aspects of visual perceptual a 
tioning. These studies may be considered to reflect only one limited asp 

of ego functioning. They 
phrenic patients w. 
than normal adult: 


renics. A method of analyzing the rae 
egree of differentiation and a, 
se homogeneous organization, Wee 
m this genetic standpoint, the schizo 
ferentiation and hierarchic integration, 
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AGE AND SUITABILITY FOR NONDIRECTIVE PLAY 
THERAPY* 


Carter Memorial Hospital, Indianapolis 


DELL LEBO! 


A. INTRODUCTION 


“y " 
T . 
n spite of several books and many articles, psychotherapeutic processes 


in work with children are still insufficiently elucidated” (23, p. vi). One of 


the = °. a r 
areas of ignorance 1s that of the most suitable age for play therapy. 


ae appre pont nt ee 
hes ok Sy r 3 i a xperimenta investigations of the 
(11) di recent review of the iterature of nondirective play therapy 
id not indicate any work on this question. 

A the writer was trained in play therapy he was taught that non- 

irective play therapy methods and equipment began to lose their effective- 
ness with children 12 years old. When the writer taught play therapy he 
and his students searched the literature for statements relative to ages suit- 
able for play therapy. The first such statement seems to have been that of 
Hug-Hellmuth who, in 1921, suggested that, “ , . the analyst can pave 
the way by sharing the play activity ..-” of children seven or eight years of 


age (7, p. 294). 

More recently Rogers has written that: 
use of play techniques would almost certainly 
of significant feelings is not easy for the child 
Seneral, this statement seems to epitomize the 
apists no matter what their method. More recent! 
Nondirectivist, has suggested that children of “appro: 
and over” be allowed to examine ither a playroom or an 0 


for their therapy. 

À Psychoanalytically oriented the 
o children (12). They have long recog 
of speech varies in significance from one age 


“Between 4 and 10 or 12, some 


be advisable since verbalization 
at this age” (17, p- 74). In 
feelings of other play ther- 
ly Dorfman (3), also a 
ximately eleven years 


and select ¢ fice 


first to extend their methods 


at the expressive medium 
Conse- 


rapists were the 
nized th 
Jevel to another (2). 


~- 
ine 26, 1955. 


+ 
Received i peach m i 
ed in the Editorial Office on Eins Pi Its 


he writer wishes to thank Dr. 


or his advi k a o the writer’s Indianapolis 
vice an ent. Thanks are ) I 
dena ED at their bimonthly seminar. The suggestions 0 


Colleagues i 

wh h er 3 

Drs, Arnold. H. gonea i Zuckerman were especially helpful. 
231 


Florida State University, 
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ie the child 
tly, for maximum effectiveness the method of a tienen ie 
pony hi bert (16), like Rogers, 
hanges. Rambert j on 
must change as his age cl bei ies" a 
limit for play therapy between the agi aes 
a broader demarcation, i.e., 10 to 14 years. Sanger a a 
‘ therapy is generally best for children below the age of 12. udel” 
; oben an upper age of 10, “but children up to 12 can also be in 
sug 
(22, p. 62). 
Possibly statements such as these are Tes 


“It is quite generally agreed that the greatest chance for successful therapy 
lies with the child under thirteen years of age” (8, p. 190). 

However it is important to note th 
no more than rules of thumb seem ti 


for play therapy. The only bit of e 
Goller (4) w 


ry that: 
ponsible for Jones’ summary t 


at, despite the quite general pare 
o exist in regard to age and suitabi g 
xperimental evidence seems to be that 
en in Slavson’s merger of group nenn 

While the groups range from 4 ” 
that, for complete success in such group 
3 years of age (4). . 
on is the only one turned up by a searc 
de-conscious students and a new inca Om 
applicable to nondirective play therapy 

the investigation concerned group eey 

e group on the child causes him to act differently than a 
would in individual play therapy. Secondly, the material, equipment SS 
each age group. The investigation was n $ 
therapy where the available materials, equipment, e 
e relatively constant (12), Thirdly, many of the chi 
study al contacts and neurotic traits. 
ldren to the extent that tip 
heir level of maturity. Lastly, 


rôle of the therapist varied with 
concerned with play 
the therapist’s rôle ar 


dren involved in the had inadequate soci 


ell have retarded the chi 


of young childr 


en of various age levels was a 
considered. Slavson and his coworkers are now “. . , exploring the poss 
bilities for organizing [such] play groups , . .” (20, p. 328). 

The need for experimental 


evidence on the 


itability 
matter of age and suitabi 
Seems obvious, 


B. Meron 
h Considerations , 
The development of verbalized insight no longer occupies the paramoun 
position it once held in nondirective p 


. ew 
hilosophy (10). Nonetheless, in vie¥ 
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of the wea z i ; 
iesene a _ material published in texts and articles on non- 
into Mes cs productions are still important indicators of 
ap aden Sa A is mon vf verbal productivity of the child in rela- 
eieo a rh erapist s speech is often regarded as indicative of 
vou uertany fen ne , the child speaks little it is felt that successful com- 
28, Basel ee Gia established and that the therapy is headed for fail- 
sinbi The erapy would seem to be an adequate index of therapeutic 
. present writer realizes that children who do not speak, or 
therapy, can be benefited. Deler 


over iai A 
tly participate in any way in play 
apy is a diff- 


mining tl itabi À 
g the suitability of such children for nondirective play ther: 
are best considered as they are usually 


cult r 
matter. At present such children 
single case history. 


ea the guise of a unique, 
finds it hard, because of his = fi se “ee nated thats; The three-year-old 
tity a a his imperfect physical coördination to do two motor 
176-177) a such as eating and talking, or dressing and talking” (6, pp. 
this oan ince speech is the chosen index of therapeutic suitability for 
waila a ae children who could not play and talk at the same time 
dild eañ ma ke suitable candidates for play therapy. The four-year-old 
nenied Sea two simultaneous motor acts (6). It has also been re- 
that the ae t is during this period (four-and-a-half to six years of age) 
diffuse, fee personality takes on definite structure, in contrast to the 
Tienda o ifferentiated picture he presented earlier Gs Ps 3). Conse- 
ah Since a investigating age and suitability for nondirective play therapy 

seem necessary to select children younger than four years of age 


for i . 
inclusion in the experiment. 


Kondas oya limit of suitable age has y 
his et as for the upper limit of age—the present writer prefers to use 
asuring “thumb” and select children of approximately 12 years of age. 
nondirective play therapy is relatively constant, 
e by all age levels. (The contribution of 
has been discussed more fully 


it should be noted that chil- 


been established by the maturational 


Mias the technique of 
tive en the a are available for us 
elseki the nondirective play therapy process 
dren’ ae (13, 15).) For present purposes 
s play activities and time spent 1n play decrease as age advances. Con- 
available in nondirec- 


toys generally 
nication by the 12- 


the cit it may be assumed that the ; 
O therapy will not be used as an aid to commu 
s to the extent that they are employed by younger age groups. 

s of normative data gathered 


e tested on the basi 
of the ques- 


This assumption may b 
(9, 13). In view of the importance 


in g 3 tie 
Previous investigations 


234 JOURNAL OF GENETIC PSYCHOLOGY 


—— ara art 
tion of age as a criterion of suitability for nondirective play therapy ie 
: ‘ ; iy 
pears worth while to state a specific hypothesis and reexamine the norma 
data. : 
2. Hypothesis 


P : ` ither 
Children 12 years of age will make fewer statements while using eith 


a a age 
recommended or nonrecommended toys, than will children at younger agi 
levels. 


3. Subjects 


The normative data consisted of 4,092 statements made by 20 children, 
10 of each sex, selected as being socially, intellectually, and chronologically 
satisfactory. A child considered chronologically representative could not 
vary more than four months from the age of 4, 6, 8, 10, or 12 years. There 
were four children in each of these age groups. Normal social adjustment 
was determined by examining cumulative records and by interviews with 
teachers. To be considered intellectually satisfactory, a child’s Stanford- 
Binet ZQ score could not vary more than one sigma from the normal /Q of 


100. 


4. Methodology 


* ý . same 
Three, one-hour, therapy sessions were done with each child by the sam 
therapist in the same room. The same toys, or identical ones, were used in 


every play session. The following recommended toys appear on the published 
lists of one or more therapists : Airplanes, a variety of animals, dolls, balloons, 
blackboard and chalk, boats, nursing bottles, bow and arrows, brooms, 
several types of cars, clay, cloth or rags, clothesline and clothespins, crayons, 
cups and saucers, hand Puppets, doll beds, a doll house completely furnished 
and a doll family, guns, hatchets a bber, mallets, masks, paints 


of various kinds, ounding, pencils, doll we 
i 

telephone, toy soldiers, water, an jä 

The nonrecommended toys were: 

» checker game, coffee pot, nie 

d or rope, film viewers with film strips, fireman 


, » handcuffs, hoe, Magazines, marbles, play money, me 
Pumpkin, rake, ladies? shoes, Stand-up-figures of Peter Rabbit, his family, 
and Farmer Brown, man’s swe: 


ater, thumbtacks, washboard, and a whistle. 
room, and ther 


á ic 
apist the materials and engi 
j Further, the children of a 
l age was, presumably, mO 


By using the same toys, 
rôle remained constant for 
present study were normal, 
representative of their m 
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study (4). By including four-year-olds in the sample it was possible to ex- 
amine the low end of the continuum of chronological suitability for oe 
directive play therapy. i 

As each child behaved in the playroom, verbatim and descriptive style 
records were made of his actions. The children’s verbalizations were then 
categorized according to a method described in this Jourxar (14). In the 
present paper categorized yerbalizations are referred to as “statements.” 


C. RESULTS 


The frequency of statements made while recommended or nonrecom- 
mended toys were used as well as the frequency of statements made while 
the children were not playing with toys are shown at each age level in 


Table 1. 

TABLE 1 
SE, PERCENTAGE OF Tora CATEGORY USE, AND CATE- 
'ATEGORY Use WHEN PLAYING WITH RECOMMENDED 


D Toys, ox Nor PLAYING WitH Toys 


Ace Lever, TOTAL CATEGORY U; 
GORY USE AND PERCENTAGE OF C. 
Toys, NONRECOMMENDE! 


Total Total 
Age state- state- Rec. Rec. Nonrec. Nonrec. No No 
level ments ments toys toys toys toys toys toys 
% fo % A 

4 1131 27.62 731 (28.88 152 2616 248 26.61 
6 363 2109 54 210? 36 1480 233 25.00 

Š T ay wW Sa H 3408 178 19.10 
H 759 18.55 588 , 2280 74 1274 97 1041 
Ae 443 10.95 202 7.79 71 1222 176 1888 
Total 4,092 99.98 2,579 99.99 581 100.00 932 100.00 


There were 38 or ys available and approximately 23 
nonrecommended toys. To equalize the number of statements made under 
the three conditions of play the frequencies have been converted to per- 
centage figures. These data are also available in Table 1. 


D. Discussion 


more recommended to 


xamination of Table 1, fewer statements were 
h recommended and/or nonrecommended toys 
is has received support. 


As can be seen from an © 
made at the 12-year level wit 
than at any other age level. The hypothesi 

The differences are even more apparent where percentage figures se 
been employed. ‘The lowest percentage of statements made while Panne wit! 
recommended toys or with nonrecommended found at the r <a 
level, The 12-year-olds also spoke least in t y therapy 


Situation. 


toys is 
he nondirective pla 
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of 

The findings suggest that ‘as do “nig: alleen ce 

verbalizations at age levels 4 t roug s owi à ee 

7 i veness at the 12-year level. hi 

ae or eel pade pon a gradually developing process. It — 

pombe adden Such toys do not even seem to make the therapy oe 

ete among 12-year-old children. With Spear tg eae He 
ever, the difference is neither so Precipitous nor so marked. 

years old do not seem to be as adverse to some toys 


as they do to the usual 
or “recommended” toys of nondirective play therapy. 


irective play 
s rective play 
This unpopularity of the usual toys may be one reason nondirective p 


. . 4 si é their 
therapy has been believed to be ineffective with children entering 


teens. The toys usually found in the playroom evidently do not E aT 
them to verbalize. Indeed, in the present writer’s experience, ne eek 
“baby” toys dissuades 12-year-olds from speaking. They seem to fee ante 
toys are beneath them, and that the playroom is not theirs. — rd 
children who have reached the age of 12 do not seem to be suitable 
present day nondirectiye play therapy, 

Slavson’s words, “as w 


: = g must 
€ move on in terms of age, we find that we r 
vary the materials , |,” 


; interest- 
(19, p- 207), may contain the answer to inter 


made in a playroom containing special toys 

ace-to-face counseling situation in a room ‘wit ii 
out toys, ain, for example, hand puppets, E 
ette sets, science materials, construction sets, electric train equipment, p 
terns and materials for simple clothes making, cosmetic kits, as well as paint 
ing, modeling, and more difficult creative equipment. Our present collec- 
tion of toys may be driving the 12-year-olds from the playroom. 


E. Summary 


Children’s statements, 4,092 in number, 
tive play therapy sessions by 
were used. 


with toys at 
said that no 
year-olds, 


made in 60 individual nondirec- 
al children aged from 4 to 12 cre 
Statements were made while playing 
evels of 4 to 10 years of age. It w 
toys seemed to restrict the speech of 17- 


. . . to 
reaching this age level did not seem 
nondirective play 


20 norm 
It was found that fewer 


the 12-year level than at | 
ndirective play therapy 
Consequently, children 
be suitable for Present day therapy, 
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at certain other toys than those usually found in the 
room might make children 12 years of age and 
yroom. A plan for future research along 


It was suggested th 
ri i play therapy 
ET more at home in the pla 
this line was suggested. 
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AN ASSESSMENT OF PERSONAL-SOCIAL ADJUSTMENTS OF 
A GROUP OF MIDDLE-CLASS MOTHERS* 


The Fels Research Institute, Antioch College 


VAUGHN J. CRANDELL AND ANNE PRESTON? 


A. INTRODUCTION 


The question of how and from whom children learn various aspects of 
their social behavior has been of increasing interest to psychologists concerned 


with human development. The child’s interaction with his primary social 
group, and especially with his mother, has been suggested to be particularly 
relevant to his social development. Evidence for this has come more fre- 
quently from clinical observations derived from therapy with neurotic adults 
or with children having behavior problems than from controlled observa- 


tions of normal individuals. 

Previous research on child-socialization at the Fels Institute for Research 
in Human Development (1, 2, 3, + 5, 8, 9) has dealt with normal mothers 
interacting with their children, with particular emphasis on the isolation and 
description of child-socialization techniques employed by these mothers. Cur- 


rent psychological research at Fels is directed, not only toward a more com- 
al child-socialization techniques, but 


plete understanding of specific matern l } 

also toward the investigation of the mother’s own adjustment as PET si 

to her maternal behavior and the social ee i: her chil e 
er ith the description and meas- 

Presen i minary one concerned wi 

see helak oi group of normal mothers as re- 


urement of personal-social adjustments of a PT ee 
flected in their interactions with their husbands, their children, ar 
havior in general community situations. 


immediate friends, and in their be (a) How well can the 
The study dealt with the follow’ F A 
y dealt wit 2 differenti- 
levels of general personal-social adjustment of normal OO hat jatra- 
ated through ratings made from home visit eae TA tent 
a ? ow consisten 

z such a method? (e 
and inter-rater agreement results from mess pete OF eral 


yomen 0 
are the rated adjustment levels of noite) ‘ie the socio-economic status 
months? (d) What relationship exists Between te ora aaf opece 
of the mothers and ratings of their adjustment levels: 

"= 1955. 
iRecelved im the Bditorial oon pa horn Lasko who as a Fel 
i teful to Dr. Jrsula Bellugi 
acted ‘an enter in the present study, and to Mare, Seg 
data analysis. 
239 


ing questions: 


s Home Visitor, 
for her aid in 
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aspects of the mothers’ behavior are particularly relevant to their rated gen: 
eral adjustment levels? 
B. METHOD 
1. Subjects 
Seventy-four subjects were used in various aspects of the — ma 
were white married females, mothers of one or more children. They 2 
all in the normal range of personal-social adjustment in that they ber 
least coping with the exigencies of their day-to-day living. The su Jec a 
members of the Fels longitudinal research population, were sag 
cured by voluntary application. The main criterion for acceptance as A 
manent residence in the vicinity. Like the 
» the sample was composed of women living in a" 
and on farms within a 30-mile radius of the Fels 


TABLE 1 
CHARACTERISTICS of SAMPLE 
= N 
Age N Children N IQ 

-= 4 
50 and over 8 More than 4 3 135 and over 14 
45-49 16 4 15 130-134 9 
40-44 17 3 23 125-129 12 
35-39 21 2 27 120-124 18 
30-34 6 1 6 115-119 9 
25-29 6 = 110-114 3 
= 74 105-109 1 
74 Below 105 4 
Not available ae 
74 
, Index of status Corresponding J 
Education N characteristics social class E 
= 2 

Some College 46 Below 24 U 
High school graduates 20 25-35 es middle 5 
Li 3 a 4 36-52 Lower middle 9 

rammar schoo! 1 -i r 
Not available 3 Pan Heper lowe Fa 
74 
74 
Institute. An inspection of Table 1 indicates that most of the mothers were 
between 35 and 50 years of age, had fro; 


m two to five children belonged to 


, 
and were consider. 


mic class,? ably more intelligent and 


he national averages, 
cee. 


2The Index of Status Characteristics 


P as 
à developed p Ww t al. (10), ¥ 
used to rate the Socio-economic status of the subjects, y arner, r 


j 
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2. Observations 


ade by two Fels Home Visitors. Both Home Visitors 


were experi ini i 
perienced clinical psychologists who, as part of the continuous Fel: 
s els 
isited the homes of the subjects. Dur- 


Home Visi 
jn : Visit Program, had regularly v 
g these visits, i i reek, i 
visits, interviews, direct observations, and informal conversatio: 
diae ke : ke a a ns 
as occasions presented themselves to elicit relevant information 


3. The Rating Scale 
e of personal-social adjustment used 


All ratings were m 


A jis general format of the rating scal 
hag a, study was patterned after the Fels Parent Behavior Rating 
‘ins ci a Je As with those scales, the rating scale consisted of a descrip- 

e variable, descriptive cue-point phrases along a 90-millimeter line, 


and . ; : 
a method for graphic subject-to-subject comparison. 


Instructions to the raters were: 


justment of the mother in her day-by-day relation- 


he degree to which: (a) her behav- 
(b) she is resilient and adaptable 
evidences emotional stability and 
ssive use of defense 


Rate the general ad 
ships. This rating should include tl 
ior is effective in satisfying her needs; 
in the face of new situations; (c) she 


personal security; (d) she is free of the exce 
mechanisms such as projection, rationalization, and repression; (e) 
e of maladjustment. This is a 


logy indicativ 
xistence of, or freedom from, conflict 


broad variable including the € 
with persons, among needs and motives, Or with obstacles. This vari- 
tion of her adjustment as well as her 


able includes the mother’s percep 
eraction with relevant persons in her environment and 
hich she carries out her various activities. 


she is free of symptomato 


observable int 
the manner in w 

4, Verbal Descriptions 
as independently interviewed by 


r i 
r's level and kinds of 


tings each rate 


Subsequent to the ra 
discusse 


the senior author. The rater d each mothe 
adjustment in: (a) the mother’s general methods of dealing with day-to- 


day situations and her attitudes toward this behavior; (b) her interactions 
with her husband; (c) her maternal behavior; (4) her relationships with 
friends and with people in the general community ; and (e) her specific in- 
teraction with the rater during home visits- The raters’ descriptions were 


electrically recorded and typed for subsequent ana 


5. The Rating Schedule 
At the time of the first ratings, 


jisits to each of the mothers, 


s Home Visitor for nine years, 


lysis. 


m Table 2 summarizes the rat 
ater AP had previously m 
while Rater JKL, who had 
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had much more extensive knowledge of the subjects. Rater oo 
mothers in the first rating session and Rater AP separately rated H x ae 
mothers. The rating sessions followed the completion of home visit ate 
tions of all mothers. Such a procedure obviously allowed for 1 i 
amounts of time between the last home visit observations of various mo 


s ject-to- 
and the rating session but had the advantage of simultaneous subjec 
subject comparison of all mothers at the time of the rating. 


TABLE 2 
SCHEDULE oF RATINGS 
lst rating 2nd rating 3rd rating 
i i i Additional home 
Basis for rating el Memory ee tae 
$ s hs after 
Time of rating At completion 6 weeks after 10 month: 
r of home ob- lst rating 1st rating 
servations 
Number of sub- AP N= %4 AP N=4g AP N= ae 
jects rated by = KE V = 74 JKL = None JKL = No 
each rater 


e Š b as 
Rater AP's third Set of ratings, on 40 of her original 48 mothers, oo 
made 10 months after her first ratings and after one additional home v! 


. ee . . a ed 
observation. The home visits upon which her first ratings were bas 
preceded that ratin i 


M d 
& session by a median of four months and 13 days an 
had a semi-i i 


i: ys. The home visit 
i an 
observations for AP's third ratings preceded that oa cies 


Sa . th 

y a semi-interquartile range of one mae 

and 5 days, Thus, AP's first and thi sessions were separated K 
ations most of which were separated 


The 


er Ee a 
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her third ratings from 9 to 81. Thus, in general the scale’s cue-point de- 
scriptions were adequate to establish a large range of scores. All series 
of ratings were tested for the normality of their distributions by Fisher’s 
g-statistics (7, pp. 153-158). All of rater 4P’s ratings were normally dis- 
tributed. Rater JKL’s ratings were significantly platykurtic beyond the 
.01 level. Thus both raters placed subjects along the greater part of the 
scale and neither left an excessive bunching of subjects centering around 
the midpoint of the scale. 

Such distributions, of course, could result from chance errors. To test 
whether these distributions were due to chance or to intrinsic between-sub- 
ject differences, Jackson and Ferguson’s method of estimating the sensitivity 
of a test (6) was applied to the ratings. ‘This method was used to compare 
rater variance, between-mother variance, and error variance. The 40 mothers 
held in common in all sets of ratings were used in this analysis. ‘Tables 3, 
4, and 5 summarize the data. 

Tables 3 and 4 indicate that intra- and inter-rater variance were not sig- 

TABLE 3 


ANALYSIS oF VARIANCE OF RATERS JKL AnD AP’s First PERSONAL-SocIAL ADJUSTMENT 
RATINGS oF 40 FELS MOTHERS 


Source of variance df Sum of squares Mean squares F P 
Between raters 1 5.00 5.0 -004 N.S. 
Between mothers 39 27,104.20 694.98 5.05 <.01 
Error 39 5,363.00 137.51 
Total 79 32,472.20 
TABLE 4 


ANALYSIS oF VARIANCE OF RATER AP’s First AND MEMORY RATINGS OF THE 
PERSONAL-SOCIAL ADJUSTMENT OF 40 FELS MOTHERS 


Source of variance df Sum of squares Mean squares F P 
Intra rater 1 46.51 46.51 1.66 N.S. 
Between mothers 39 24,274.89 622.43 22.71 <.01 
Error 39 1,089.99 27.95 
Total 79 25,411.39 
TABLE 5 


ANALYSIS oF VARIANCE OF RATER AP’s Two SETS OF OBSERVATIONAL RATINGS OF THE 
PERSONAL-SOCIAL ADJUSTMENT OF 40 FELS MOTHERS 


Source of variance df Sum of squares Mean squares F P 
Intra rater 1 756.45 756.45 8.85 .01 
Between mothers ` 39 26,083.05 663.80 7.83 01 
Error 39 3,332.05 85.44 


Total 79 30,171.55 
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rs when ratings were based o vations of the 

nificant factors whi ati g yer a n the same observati À ; 

mothers. Table S; in contrast, indicates that when ratings ane eich on 

o S. i i 
different observations of the mothers and were separated by a perio! 

1 d of time 


e 
rater variance was a significant factor, Since 4P’s total knowledge of th 
mothers at the time of her first rating w e he fe E 
previous observations, the significant rater variance in Table ins pe 
tributable to the rater’s level of experience with the mothers as v 
trinsic temporal fluctuations in the mothers’ adjustment levels. PA 
In answer to the original question it can be seen that in all sets o a 
the raters were sensitive to the individual differences in the mothers a 
€g., between-mother variance was significantly greater than a va e 
2. What was the intra- and inter-rater agreement? Forty-eig at merece 
were rated by both 4P and JKL.  Inter-rater agreement? was .69. aie 
AP followed her first rating with a memory rating six weeks later. 
intra-rater agreement on these two sets of ratings was .89. These two mor 
relations suggest that the quantification of home visit observations throug 


: : 3 and 
the use of the tating scale resulted in moderate inter-rater agreement a 
high intra-rater reliability, 


3. How consistent were 
a period of several months? 
ratings was .78. Thus, 
used, the mothers? levels 
of approximately one year, 


of 
as based on a very small number 


; ver 
the rated adjustment levels of the mothers rd 
: i 
The correlation between ÆP’s first and t 
as reflected in the observati 


ing dures 
on and rating proce 
of adjustment were fairly 


‘ iod 
consistent over a per! 


5 SE P x he 
4. What relationship existed between the socio-economic status of t 
mothers and ratings of their adjust 


ment levels? 
JKL’s adjustment ratings of 74 mothers we 
socio-economic status 


The correlation was -30, significant beyon: 
higher socio-economic s 

lower socio-economic st 
that the subjects were 
economic status. 


To answer this ganon 
re correlated with the mothers 
ndex of Status Characteristics. 
d the .01 level. Mothers 
ated as better-adjusted than mothers © 
atus. It will be remembered, as shown in Table 1, 
with respect to socio- 
in the middle class and a large 
Portion of these in the lower middle c] Thus, while the relationship De 
tween status and HES was low, it cannot he ignored. It 18 
conceivable that a broader rang i 
in a larger relationship, T ase is suggested when the 
extremes of the status distri inspected. Of the 10 mothers with 


’ Ss ored 
rs run on McCall T-se 


N 
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the highest socio-economic status, eight were above the mean adjustment 
score for the total group. Of the 10 mothers with the lowest socio-economic 
status, seven were below the mean adjustment score. From the data at hand 
it was not possible to ascertain why such a relationship existed. The data 
does, however, suggest that socio-economic status cannot be ignored in re- 
search concerned with personal-social adjustment. 

5. What specific aspects of the mothers’ behavior were particularly rele- 
vant to their rated personal-social adjustment levels? Each rater described 
her observations of each mother in an interview with the senior author. 
The senior author subsequently analyzed JKL’s recorded interviews for 
specific indicators of high and low adjustment in each area of the mothers’ 
social interaction. An adjustment score was obtained for each social area by 
scoring all behavioral referents in a given area indicating high or low ad- 
justment as plus or minus accordingly. The scoring unit for a given behav- 
ioral referent was defined as any reported feeling state, attitude, or behavior 
of the mother in her interaction with one specific person or group of per- 
sons.4 The mother’s score for each area was the algebraic sum of all scorable 
behavioral units for that area. 

Contingency coefficients were run between the social area scores and the 
Personal-social adjustment ratings of all 74 mothers, Cutting points used 
were a T-score of 50 for the adjustment ratings and the median score for 
each of the social areas. With .71 as the maximum contingency coefficient 
for two-by-two relationships, the personal-social adjustment ratings were 
related to the social area scores as follows: (a) with the mothers’ general 
methods of dealing with day-to-day situations, .57; (b) with their behavior 
toward friends and in general social situations, .50; (c) with their inter- 
actions with their husbands, .48; (d) with their maternal behavior, .43; 
and (e) with their interactions with the rater, .42. Chi-square tests be- 
tween the social area scores and the adjustment ratings were all significant 
beyond the .01 level. ‘Thus, observations of the mothers’ behavior in all 
social areas investigated, as described by Rater JKL and scored by the senior 
author, were significantly related to the mothers’ rated general adjustment 
levels. The descriptions of the mothers were also analyzed to ascertain 
the specific aspects of their behavior which were especially related to their 
rated levels of adjustment. Since the rater descriptions were unstructured, 
a given variable was not applied at all 74 mothers but only to those whom 


the rater felt it especially characterized. In the summary which follows 
—— 


4A more complete description of this method and its utility for the analysis of 
Various kinds of data will be published in a separate article. 
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: 7 two 
the variables will be described one at a time and will be ageya i 
numbers in parentheses. The first will indicate the ane n PE 
well-adjusted mothers who were described in terms of the _ ct bei 
ond will indicate the number of relatively poorly-adjusted mothers ae ote 
so described. The adjustment-rating T-score of 50 was used to E pE 
74 mothers into a relatively well-adjusted group and a relatively poorly 
justed group, each containing 37 mothers, 4 
AS Griera Behavior, Well-adjusted mothers were more Bean 
described as having stable value systems (13-3). They were less E 
have unrealistic perceptions of themselves and their environment (2-9). 
Mothers in the adjusted group we 
istically happy, 7-0; characterist: 


i . ally 
(8-1), and more satisfied with themselves and their surroundings (genera 
satisfied, 11-1- 


; chronically dissatisfied, 1-9). Adjusted mothers tended i 
be more competent in meeting the exigencies of their daily life (15-4) F f 
ese situations (general feelings of adequacy, 10-1; 
quacy, 3-15), ; ae 

were described as having a consistent social faca i 
(7-15). The raters described what they meant by a social facade in ge 
statements as, “She always keeps you at a distance,” or “I very rarely “| 
i ghts or feelings.” In addition it was nae 
» of those mothers who did maintain a facade, the better-adjusted 


= ; f ; ality 
mothers were more often described as shy and stiff while the defensive quali 
of the facades of the less-adjusted mother 


Very few mothers we haracteristically anxious, worried, O" 
fearful, There was no i i 
rence of such behavior į s who were so described (4-5). In- 
Spection of the descriptions of these 
Pervasiveness of the insecurity was not as differentiating as its quality. The 
better-adjusted mothers Pictured as insecure could be more accurately char- 
acterized as women who chronically Worried about specific minor problems: 
In contrast, all of the 


mothers in the less-adjusted group described in terms 
of this variable were typified by relatively generalized anxiety, 

(b). Behavior with friends and in general social situations. Better 
adjusted mothers were more frequently described as being particularly active 
in social affairs (10-3), -adjusted group more often had 
many close friends (21-11) omen who had no known close 
friends belonged exclusi 


s he 
Y-adjusted group (0-10). T 
better-adjusted mothers were more comfortable and effective in their afili: 


- In contrast w 
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tional and social relationships (with friends, 17-1; in social activities, 10-4). 

The kinds of relationships the mothers established with their friends ap- 
peared to be associated with their own general adjustment. Better-adjusted 
mothers were more prone to develop close, yet free, associations with friends 
(13-0), while less-adjusted mothers tended to establish either very super- 
ficial alliances or to enter into clinging, dependent ones (5-10). 

(c). Interaction with the Home Visitor. The mothers’ adjustment 
levels were related to the kinds of relationships they attempted to estab- 
lish with the Home Visitor. Better-adjusted mothers tended to establish 
free and warm relationships with the rater (30-11), while less-adjusted 
mothers either reacted in terms of a defensive social distance or by attempt- 
ing to develop a dependent relationship with the Home Visitor, making her 
a confidante for their problems (5-20). 

(d). Relationship with husband. Better-adjusted women were more fre- 
quently described as having interests and activities in common with their 
husbands (11-1). A relationship was also found to exist between the ad- 
justment levels of the subjects and mutual expressions of affection and respect 
between husband and wife. The marital interactions of adjusted women 
Were more frequently characterized as having a high degree of mutual re- 
spect (8-2) and affection (12-2). In contrast, less-adjusted women were 
more critical of, and deprecatory toward, their husbands and felt that their 
husbands reciprocated in kind (3-11). 

(e). Maternal behavior. Relationships between the mothers’ own ad- 
justments and their maternal behavior appeared more complicated. For in- 
instance, when the Home Visitor noted mothers who used especially coercive 
child-socialization techniques, this behavior was not related to the mothers’ 
own adjustment level (6-4). It seemed, rather, to be more directly related 
to the mothers’ cultural values, e.g., almost all of the mothers who used 
especially coercive techniques were rural rather than urban mothers. 

The mothers’ levels of adjustment were complexly related to the nur- 
turant aspects of their maternal behavior. Mothers described as giving 
optimum protection and support to their children were generally well-ad- 
justed (6-1), and mothers characterized as especially lacking in nurturant 
behavior tended to be less-adjusted (1-5). Overprotective mothers, how- 
ever, were found as frequently in the adjusted as less-adjusted groups 
(7-6). This does not agree with reported clinical observations that maternal 
©verprotection is especially evident in maladjusted women. It may be that 
such a relationship often exists in neurotic mothers but that overprotection 
may be unrelated to the level of adjustment of normal women. 
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No relationship was found between the mothers’ i E 
gree to which they expressed disapproval and criticism of their chi ri 
behavior (12-9). Inspection of the data suggested that, while the a 
of child-disapproval was unrelated to the mothers’ adjustment, the ie 
of this disapproval was characteristically different. Better-adjusted mo ce 
were usually dissatisfied with specific aspects of their children’s ie 
rate of development while less-adjusted mothers were more often critical a 
rejecting of their children as individuals, 

Better-adjusted mothers were described 
tion toward their children (22-8). Mot 
found to have more general 


A c- 

as expressing more warmth and . a 
: F als 

hers in the adjusted group were a 


a ôle 
acceptance of their maternal rôle (general rô 
acceptance, 10-1; rôle dissatisfaction, 6-14). 


The foregoing summary of Ho; 
gestive only. The validity of the 
ing in subsequent research. 


A : a sug- 
me Visitor observations is, of course, p 
$ a sai. teats 

se observations awaits more definitive 


3 imarily 
as essentially exploratory. It was poui 

r -soci 
and measurement of various personal-soci4 
mal middle-class mothers. 


. Ke me 

rating scale was developed to quantify ho 6 
Visit observations of the mothers, Ratings using this scale were found 
result in mod 


. . . ; ility. In 

erate inter-rater agreement and high intra-rater reliability. 
all sets of ratings, the Taters were foun 
differences in 


the mothers rated, 
as reflected in the observation 
relatively stab] 


mi a al 
d to be sensitive to the ~~ 
The adjustment levels of the subjects 


è be 
s and rating procedures used, were found to 
S time, 


` just- 

ated levels of personal-social adius 
. P na- 
specific interpersonal areas were aní 
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SC SCORES AND STATUS IN READING AND ARITHMETIC 
OF DELINQUENT CHILDREN* 


D 
epartment of Psychology, Douglass College, Rutgers University 


Heren M. RICHARDSON AND Erse F. Surkot 


A. INTRODUCTION 


FEP othe a Jong line of investigations concerned with 
cu = l ae and sc olastic achievements of children and adolescents 
rae juvenile courts or institutionalized for delinquency. Relevant 
ss from these studies may be summarized as follows: 
aa Birr delinquents as & group are characterized on the average as 
i mal or low normal in general intelligence (1, 3), 4, S6 A 11 12 
, 22, 23, 24, 25, 26, 27, 31)- ae 
2. Their record on performance 
verbal attainments (2, 9 29, 31). 
3. In the above respects they 
whose economic and social level is sim 
4, Their retardation in general (o 
as their retardation in school achievement, especial 


reading and arithmetic (1, 7, 10, 12, 13, 16, 19, 20). 
Wechsler’s outlining of a pattern of Wechsler-Bellevue subtest scores 


characteristic of adolescents with psychopathic personality (29, p. 149) in- 


troduced a new line of approach to the problem, and has been followed by 
a number of other studies involving variations of such analysis (8, 16, 


19, 20). 
. An outstandingly well-cont 
Juvenile delinquency” is the recen 
ducted with support from the Commonwe 
grants, ‘These investigators have paired 50! 
delinquents, matching them in respect to ages 
tional (ethnico-racial ) origin, and residence in un 
With these four factors matched in the two groups, 
differences between the groups in Wechsler subtest scor 
*Received in the Editorial Office on June 30, 1955. 
1The Authors are indebted to Dr. Ralph Brancale for giving 
Diagnostic Center, and to Dr. Milton 


records of the New Jersey, ; 
Dr. Nelson G. Hanawalt for advice and assistance: 
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tests is close to normal, surpassing their 


tend to resemble non-delinquent groups 
ilar to their own (16, 25). 


r verbal) intelligence is not as great 
y such fundamentals as 


rolled and wide-ranging attempt at “unraveling 
t study by Glueck and Glueck (16) con- 
alth Fund and a number of other 
0 delinquent boys with 500 non- 
Wechsler Full-Scale JQ, na- 
derprivileged neighborhoods. 
they have found some 


es, significant differ- 


access to the case 
L. Kleinman and 
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i i i nt Test 

ces in reading and arithmetic quotients on the Stanford Achieveme bce 
n J : 
: d even more pronounced differences in the record of scholastic ac 
an 

7 hools. 

ment as reported by the sc : pen 

Modestly joining this long line of predecessors, the present study ea 
j stification rather more in its contribution to method than in its analy 
ju 


of one more sample of young delinquents. The Wechsler Intelligence 
Scale for Children (30) was employed as the 


reading and arithmetic scores were transmuted 
comparable to the FISC subtest scores, 


measure of intelligence, and 
into standard scores directly 


B. SUBJECTS anp PROCEDURE 


i New Jersey 
Permission was granted to use the psychological files of the New J 


Diagnostic Center at Menlo Park, New Jersey. The children who si 
sent to the Diagnostic Center are usually court referals. Children =. 
eight through 18 are accepted as inpatients. A child may remain for E 
maximum of 90 days, during which time he is subject to psychological ex 
amination and to careful supervision and observation. 
are made to the court on the basis of the study. 

The 435 cases recorded fr, 
were reviewed. The 105 


Recommendations 


zed Oral Reading Paragraphs 
given part or all of the oa? 
hich yields scores in reading an 


(17), Many of th 


ese children had also been 
ford Achievement 


Test (21), Form D, w 


score (comprising Paragraph Mean- 
ing and Word Meani Arithmetic (including Arithmetic 
were utilized for the 65 cases in 
and in the standard procedure ne 
s and write his answers. Where it 
been given orally, the results were 


quiring the child to read th 
was evident that the St 
not included. 

‘To make it Possible to c 
and arithmetic scores it w } ange the grade levels into trans- 
muted standard scores followi 
the mean for the child’s 
of three points, 


e test material. 
anford test had 


SC subtest scores, with 
: r eA 
age set at 10 points and with a standard deviatio 


ay B-scores, giving the grade level (from Grade 
1.4 to Gra j : 


é 
test score, B-scores were â 


the following methods. Three scores 


rork in 
been recorded as “— -grade work 


a 
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reading.” The lowest B-score for the grade mentioned was assigned as the 
level in these cases. In 23 cases the records indicated that the child was 
unable to read the material of the Gray test (a total reading disability ) 
These cases were arbitrarily assigned a grade level of 1.2 which is one ste : 
below the lowest B-score level. ý 

Transmuted standard scores corresponding to the Gray reading levels were 
then computed in the following manner. The table of Cd corresponding to 
grade level given in the Manual of the 1950 California Short-Form Test of 
Mental Maturity (28) was used to convert the Gray grade level into an 
age equivalent in months.” This age equivalent will be referred to here- 
after as the child’s Gray Reading Age. The assumption was then made that 
the mean Reading Age at a given Cd should equal the C4, and that the SD 
of the Reading Ages at a given CA should equal 0.15 times the Cd, so 
that the SD of the Reading Quotients might be 15, comparable to the 'sD 
established for the WISC IQs. The deviation of an individual’s Reading 
Age from the norm for his age (ie, the individual’s Reading Age minus 
his C4) was divided by the hypothetical SD of the Reading Ages at that Cd 


(ie, by 0.15 times the CA) to yield the individual’s standard score or 
as then transmuted to a scale with the mean set at 


z-score. The z-score w: 
is expressed in the following 


10 points and the SD at 3. The procedure 
formula: 


x ‘ Xi— Mı 

2 Mə + SD: SD, 

where, 
Xe = transmuted standard score (later designated as I’ -score) 
Mə = assigned mean 
SD. = assigned standard deviation 


X, = Gray Reading Age 


M, = Chronological Age 


ndard deviation 0 ie, 0.15 


f Reading Ages at CA; 


= assumed sta 


Mi 


The Stanford reading and arithmetic scor 
changed into transmuted standard scores by the same method, using the 1950 


California Short-Form tables so as to make them comparable to the Gray 
scores, The transmuted standard score shows the place of the age equiva- 


es, recorded in grade levels, were 


en the Stanford Modal-Age-Grade 


midway betwe 
s to the several grades, and Gates’ 


hat lower age 
higher ages. 


“The California tables fall r 
ttuivalents, which assign somew! 
ables (14, p. 604) which assign 
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lent of the grade level in the hypothetical distribution of P 
in the child’s chronological age group. These transmuted stan eo és 
will hereafter be referred to as /”-scores, to signify their comparability 
Z est scores. 

a ve method with the 27 cases where the CA was above ll 
allowance was made for the lack of direct correspondence between ee 
growth and increasing years which sets in at this age. Each month of i 
between 13-6 and 16-6 was counted as 0.2 month. The adjusting ona 
of 0.2 was calculated from Wechsler’s table of smoothed mean standar 


. y e 
scores corresponding to his Cd groups (29, p. 120). From 9-6 to 13-6 ther 
were 41 points of increase in standard score 


per year. From 13-6 to 16-6 there were si 
score, 


» a rough average of 10 points 
x points of increase in standard 
In other words, when viewed with 
h year in the period 13-6 to 16-6 
admittedly crude, may be considered 
ly. The SD of the distribution of 
» OT at its corresponding normal achieve- 
ment age, was considered to be 0,15 times the adjusted age. For the oldest 
individual in our sample, a boy with a C4 of 16-0, it was thus assumed that 
the normal achievement age for him would be 14-0 (168 months), with the 
SD 25.2 months, As his Gray Reading Age was 116 months, his z-score 
was —2.06, and his Gray W-score was 3.82 
The chronological ages of the 105 children in the sample ranged from 8-4 
to 16-0, with the median at 12-4. There were 15 girls and 90 boys. The 
difference between the mean Full Scale 7Q for the girls and the boys is not 
Statistically significant, and they have been treated as a single group. 


an average of two points per year. 


reference to the period 9-6 to 13-6, eac 
counts as 0.2 year. 


This adjustment, 
adequ: 


ate for the Purposes of this stud 
achievement ages at an adjusted C4 


C. Resurrs 

The distribution of Full Scale, Verb 
in Table 1. The mean Full Scale 7Q of 88.4 falls in Wechsler’s Dull Nor- 
mal category (30, p. 16), differing 
normative group (P < 0D), 
per cent of our group as compa in the normative sample- 
The mean Performance IQ (92.4) is significantly higher (P < .01) than 
the mean Verbal ZQ (87.0). The correlation of .76 between these two sets 
of scores was taken into account in computing the significance of the differ- 
ence, 

Table 2 lists the mea 
the number of c 


In the 7 


ns and SDs of 


nd 
: all the test Scores of our sample, a! 
ases in the sample for 


each score. Al] means and SDs, in- 


D a O a a ee 
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TABLE 1 
DISTRIBUTION oF JISC FULL SCALE, VERBAL, AND PERFORMANCE IQs oF 105 
DIAGNOSTIC CENTER CASES 


Number of cases 


IQ Full Scale Verbal Performance 

130 and above 1 2 
120-129 a 1 5 
110-119 8 9 13 
90-109 40 37 37 
80- 89 27 24 28 
70- 79 18 22 10 
69 and below 10 12 10 
Mean 88.4 87.0 92.4 
SD 16.6 15.0 18.2 
Mean Diff. 5.4 

r -76 

t 4.62 

P <.01 


TABLE 2 
MEANS AND STANDARD DEVIATIONS OF W-Scores OF DIAGNOSTIC CENTER CASES 
normative group in which M = 10 and SD = 3.) 


(To be compared with a 
Number 

Pest scor of cases Mean SD 
WISC Full Scale IQ (transmuted) 105 ro? EH 
WISG Verbal IQ (transmuted) 105 7.41 2.99 
WISC Performance IQ (transmuted) 105 sn ae 
WISC Information 105 742 2.81 
WISC Comprehension 105 Bch He 
WISG Arithmetic m es 316 
WISG Similarities 1 Hees 278 
WISC Vocabulary a er 2.70 
IWISC Digit Span sot me 3.68 
WISC Picture Completion BOs 9.33 3.69 
WISC Picture Arrangement 105 Y 3.63 
WISC Block Design 103 : au 3.08 
WISC Object Assembly 104 z 3.25 
WISC Coding e He 3.58 
Gray Reading 105 4.73 2.86 
WISC Full Scale IQ (transmuted) 65Ẹ 3.12} P 
Gray Reading 65+ saa 2.65 
Stanford Reading a 2 1.75 

___ Stanford Arithmetic Ge - 
ex f the total sample of 105 had 


*The mez bulary might be slightly higher i 
zen tested.. pe E of the 15 cases without Vocabulary scores was 


96.6: mean for those with Vocabulary scores was 87.0; difference significant at .05 


eyel, . . . 
_tSample given Digit Span subtest is not significantly different 
Riven this test. a Socks 

+Mean F le JQ and mean Gray Reading a 3 
plete Santo pt! and Arithmetic scores ‘from tests E i ast 
dure are t higher than the corresponding means of th t 
Such al A E Diference between Gray means is significant at .10 level; 


TQ difference is less significant. 


from sample not 


W-score of the 65 cases with com- 
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cluding those for /Qs, are in comparable terms, being cast in vo - 
f the WISC subtest scores. They are to be considered in relatio sre 
risked mean of 10 and a normative SD of 3. The list of means rl 
ie regarded as a profile of the abilities of the Diagnostic Center sample. 


f è i eh 
means fall below the normative mean, but the highest point (9.51 in the 
Object Assembly subtest) is only 0.16 sj 


lowest point (4.73 for the Gray Readin 
is 1.76 sigma below the norm. The Ob 
cantly different from the norm (Ps 
pletion and Picture Arrangement b 
from the norm (P > 05, << -10). 


and the norms are significant at the 


gma below the mean, whereas the 
g W-scores of the entire sample) 
ject Assembly mean is not signifi- 
-10), and the means in Picture Com- 
arely approach a significant difference 
The differences between all other means 
-01 level or better. 


TABLE 3 
SIGNIFICANCE oF DIFFERENCES BETWEEN MEans 
No. of Mean 

Tests cases W-Score r t 
WISC Full Scale 105 7.69 58 9.95%% 
Gray Reading 105 4.73 a 
Gray Reading 105 4.73 9.24*# 
WISC Verbal 105 TAI +a 
Gray Reading 90 4.48 55 8.25** 
WISC Vocabulary 90 7.12 i 
Gray Reading 100 4.83 gee 
WISC Coding 100 7.70 ki tat 
WISC Full Scale 65 8.12 sl 
Gray Reading 65 5.22 57 Uae 
WISC Full Scale 65 8.12 7.77** 
Stanford Reading 65 5.71 39 i 
WISC Full Scale 65 8.12 oe 
Stanford Arithmetic 65 5.11 aa ADEs 
Gray Reading 65 5.22 
Stanford Reading 65 5.71 17 1:32 
Stanford Reading 65 5.71 * 
Stanford Arithmetic 65 5.11 m aioe 
Stanford Arithmetic 64 al a 
WISC Arithmetic é aa 46 1159 

*Significant at the -02 level, 


**Significant at the .01 level, 


Table 3 presents data pertinent to the Significance of differences betwee? 
various IVISC means and the several reading and arithmetic means, and 
also among various Measures of achievement, Gray Reading is compare’ 
with 7ISC Verbal 10, ISC Vocabulary, and WISC Coding, ign 
these abilities Presumably are especially relevant to reading ability (18). Al 


à =< —— 
af i ce i 
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WISC means are higher than all achievement means, all these differences 
being significant at better than the .01 level. Especially noteworthy is the 
fact that the largest ¢ (11.59) is found for Stanford Arithmetic vs. ISC 
Arithmetic! The difference between Gray Reading (oral) and Stanford 
Reading (Paragraph Meaning and Word Meaning) is hardly of statistical 
significance (P < .10; r = .77). Stanford Reading is slightly higher than 
a Arithmetic, the difference being significant at the .02 level (r = 

Accurate analysis of the significance of the differences among the eleven 
WISC subtest means would require computation of all the intercorrelations 
for the group used in the present study. An approximation, however, based 
on the intercorrelations reported by Wechsler for 200 cases in the normative 
group of age 13-6 (30, p. 12), will serve to set up rough estimates of signifi- 
cance. The variables involved (besides the mean differences) are the SDs 
of the distributions of subtest scores, the number of cases, and the correla- 
tions between scores. Taking all these into account, it can be said in gen- 
eral that mean differences of 1.00 or more tend to be statistically significant. 
The difference between Block Design and Coding (1.01) and that between 
Coding and Comprehension (0.9+) are significant at the .02 level. The 
difference between Comprehension and Arithmetic (1.01) is significant 
at the .01 level. The four subtest means of 7.70 or less (Information, 
Arithmetic, Vocabulary, Coding) may be considered significantly low in the 
group FISC profile. The three means of 9.30 or more (Picture Comple- 
brs Picture Arrangement, Object Assembly) may be considered significantly 
high, 

D. Discussion 


those of previous studies, summarized 
he mean Full Scale WISC IQ for our 


group of delinquents falls in Wechsler’s Dull Normal category (30, p. 16). 
Though Bright Normal, Superior, and Very Superior individuals are not 
entirely absent, their proportion is much smaller than in a normal sample. 
The Verbal IQ is lower than the Performance 1Q. Though the mean 
Performance IQ falls within the Average category, it is significantly lower 
than the normal mean of 100. Our data, to be sure, do not permit comparison 
between our group and a group of non-delinquents of similar social and eco- 
nomic status. Glueck and Glueck (16), with delinquents and non-delinquents 
Matched for residence in underprivileged neighborhoods and approximately 
matched for Full Scale Wechsler-Bellevue IQ, found the total Performance 


. Our results in general agree with 
in the introduction to this report. T) 
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ighted 
Weighted Score equal for ag wait ag het Sei | aaeei = 
igni r the delinquent than -i : 
a oes conclusion (20) that the average delinquent kts 
average intelligence but a in — ht yr. Pea 2 eae 
findings. It is true that in 
ha ae eeieade different from the average, but a 
only three subtests out of a battery of 11. It is also true that the pr 
most involve linguistic or symbolic abilities are among the lowest a te 
Arithmetic, Vocabulary, Coding). Our results are better summariz a 
the statement that the average child referred to the New Jersey oe j 
Center is somewhat below the norm in general intelligence but close 
average in tests that do not require the use of symbols. ; Pee 
The most outstanding feature in our results, however, is the tende 2 
for our group to be lowest in the abilities that are developed in school. oak 
ing, measured by the Gray oral reading test and the Stanford Achievem z 
Test, and arithmetic, as measured by the Stanford test, yield by far the lo 3 
est scores. The two reading tests and the Stanford Reading and nage 
Arithmetic show higher correlations with each other than they show = 
IQ (Table 3). Though ISC Arithmetic stands among the aoe 
low WISC subtest scores (Table 2), Stanford Arithmetic, more ance 
related to school standards, falls much lower, Comparison of the IS 


: $ r X . atter. 
and Stanford arithmetic test materials throws further light on this ma 


3 C eee ce : ason- 
Half of the Stanford is pure computation. Half is “Arithmetic Reaso 


: p ; the 
ing,” apparently comparable to the WISC Arithmetic test. However, be- 
Stanford Arithmetic problems must be read by the subject instead of 


st z A re 
ing given orally by the Examiner. Also the Stanford problems are mO 
academic in style, 


Glueck and Glueck (16) found that for both 


delinquents the lowest mean Wechsler-Bellevue Ww 
Arithmetic, but that the difference b 
was not significant. The mean 
two groups differed significantly, 
ing Quotients, 
school att: 


their delinquents and x 
veighted score was that = 
etween the two groups in this siege 
Stanford Arithmetic Quotients for Va 
however, as did the mean Stanford Rea¢ 
Furthermore, the two groups were even further apart E 
ainment (scholarship in last full year of school) than might 9° 
expected from their Stanford Achievement Test, 1 

Even among the JV’I§C subtests, the ones Most closely related to schoo 


learning are the lowest: Vocabulary, Information, and Arithmetic. Coding 
fourth lowest among the subtests, 


may throw some light on this cnet 
Glueck and Glueck (16) found that the Digit-Symbol subtest (the Wee 


p S —™. 
I å 


| 
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sler-Bellevue equivalent of the IVISC Coding) gave the subtest score which 
distinguished most significantly between their matched groups of delinquents 
and non-delinquents. They comment that this test involves concentration 
and persistency of effort. Certainly it seems less intrinsically interesting 
than the other Performance subtests. It stands lowest among the Perform- 
ance tests for the Gluecks’ non-delinquents as well as for their delinquents, 
but much lower for delinquents than for non-delinquents in the matched 
groups. Coding is the only Performance test that is significantly low in the 
WISC profile of our group? 

These results of ours, combined with the findings of Glueck and Glueck, 
suggest that the delinquent’s deficiency in school achievement is related not 
so much to inability to do school work as to nonconformity to the stand- 
ards set by the school. 

A study analyzing the WI 
ably include a comparison wit 
cents with psychopathic persona 
in the following points: 

1. Performance higher than Verbal. 

Object Assembly : high. 
Arithmetic: poor. 

7. Picture Arrangement: relatively good. 

. Sum of Block Design and Picture Completion test scores nearly 
always less than sum of Object Assembly and Picture Arrangement test 
scores. (We find the sum of the means for the Block Design and Picture 
Completion tests to be less than the sum of the means for the Object Assem- 
bly and Picture Arrangement tests.) Our results disagree where Wechsler 
finds: 

3. Information: high. 

6. Similarities: poor. 

8. Picture Completion: frequently poor. 
Where Wechsler reports Comprehension as “unpredictable,” and Interest 
Variability as “moderate,” our data have not been treated so as to bring 


To find reasons for the three points of disagreement be- 


and Wechsler’s would also require further study. 


SC subtest scores of delinquents should prob- 
h Wechsler’s list of characteristics of adoles- 
lity (29, p. 149). Our results agree with his 


v N 


out a comparison. 
tween our findings 


test as revealing a slow- 
or reader. The fact that 
does the Full 


3Harris and Roswell (18) speak of the digit substitution 
ing that is characteristic of the po 


ness of associative learning s l : 
the Coding subtest does not correlate as highly with reading as 
Scale JQ may be due partly to the lower reliability of the subtest. 


260 JOURNAL OF GENETIC PSYCHOLOGY 


E. SUMMARY 


1. Analysis was made of WISC and school achievement scores of E 
children referred by the Court to the New Jersey Diagnostic Center. ia 
school achievement tests were Gray’s Standardized Oral Reading Paragrap. : 
and the Average Reading and Average Arithmetic from the pn 
Achievement Test, Form D. The number of cases for whom Stanfor 
Reading and Arithmetic scores were available was 65. These 65 cases as 


a group do not differ significantly in ISC Full Scale JQ and Gray Read- 
ing status from the 40 for who 

2. The 15 girls in the sam 
boys in WISC Full Scale J 


in the results. 


m Stanford scores were not available. sé 
ple do not differ significantly from the i 
Q. Data from the two sexes have been combin' 


ability in school tasks, 


, 

i ers 
study are in agreement with five of Wechsl 
athic personality; in disagreement with three- 
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TRENDS IN THE “FEARS AND WORRIES” OF SCHOOL 
CHILDREN AS RELATED TO SOCIO-ECONOMIC 
STATUS AND AGE*? 


College of Education, University of Oklahoma 


Henry ANGELINO, Jos—EPH Do tiins, anv EpmMuNp V. MeEcH? 


A. Tue PROBLEM AREA 


Current educational theory and practice require that school learning 
should comprise more than mere imparting of knowledge to the pupils. The 
simple acquisition of factual materials on the part of pupils is no longer ade- 
quate to prepare them for living in our increasingly complex and rapidly 
changing society. Neither is it sufficient in terms of the wide range of objec- 
tives that the public school has been committed to fulfilling. 

Much has been written in recent years concerning the development of the 
“Whole” child and of the crucial rôle of the school in this undertaking. 
Several yery recent publications by Hymes (6) and Odenwald (11) have 
added continued support to this view. In Odenwald the following cogent 
statement may be read: “. . . the school is coming to recognize the réle it 
must play in evaluating and developing the whole individual, physically, 
intellectually, socially, and emotionally . . .” (p. 19). Coupled with this 
viewpoint we have the continued emphasis by educators and others on mental 
health in the classroom as evidenced by the current yearbook of the National 


Society for the Study of Education (5). 
Certainly it is almost axiomatic to state that a child cannot be expected 


to do good school work, particularly in such problem-solving activities as are 
required in academic skills, if he or she is emotionally disturbed, anxious, or 
worried. No human organism can perform at maximum efficiency under 
such a burden. One approach to the solution of this dilemma is centered 
around investigations dealing with the fears of children of both sige 
and school ages. Examples of studies in this area are those by Angelino an 


Shedd (1), Davidson (2), Hagman (4), Jersild and Holmes (7), Jersild, 


— 
*Received in the Editorial Office on July 13, 1955. i T N 
1Portions af this paper were presented 3 the ae meeting of the American Edu 
cati iation held in St. Louis, Missouri. i 
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completion and publication of this study- 
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is (14). 
d Wallis (1 
Markey, and Jersiid (8), Pratt (12), Wake re rer a: 
T fni “des used in these studies were the oral and wri t ea He 

fies reports in response to certain stimulus questions. Faas 
E i vith f d worries is 

ion i i h dealing with fears an ge A 
involved in the researc í Sle oe 

Pe oon categories of these fears and worries are most prevalen 
ing w 

ren at different ages. f a ; ws ane Mice. 
j Albeit many more refined investigations must be carried out in fas 

J i ; 

the practical import of these studies to the classroom teacher can pee 

gainsaid. More specifically, information relative to these expresse 


insight i ides i level of 
children is valuable for the insight it provides into the nature and 
emotional adjustments. 


Keeping in mind the ultimate goal of utility 


investigation was concerned with the follow: 
from two different socio 


pressed fears and worrie: 
worries take on characte 
at certain age levels? 


in educational practice, om 
ing questions: (a) How do mage 
-economic levels compare with respect to their a 
S; and (b) Do the different categories of mpe 5 
ristic trends in terms of either “rising” or “falling 


B. METHOD 


1. Subjects 


Jed. 
Some 1,100 pupils ranging from 9 through 18 years of age were page 
The numerical division between sexes was approximately 50 per cen 


d in the 
and 50 per cent girls (boys N = 562; girls N = 568). Ss studied in 
Present report were from schools in the Oklahoma City area. 


2. Classification of “Fears and IV 
All Ss were Tequested by their regul 
worries you think persons of your own 
to remain anonymous, 
to structure the list in 
respective lists of some 
as follows: Safety, Scho 
and Political, Personal 
Supernatural. 


orries” d 
ar teacher to— “list the fears ai 
age group have.” All reports s or 
No attempt was made either to interview tach the 
any way. The expressed “fears and worries” on ies 
1,100 pupils were classified into 10 broad catego ic 
ol, Natural Phenomena, Animals, Health, Ee 

Appearance, Social Relations, Personal Conduct, 3 


3. Socio ; 
aor 5 0 
An attempt was made to sa Classes of pupils in en nee 

; 3 Sha 
socio-economic backgrounds, sified as being from a ba 
“high” or a “low” c background. Criteria as Lagan in 

. S 

Warner and Associates (15) and Davis-Eells (3) were used as gui 


-Economic Status 


mple two broad 
All Ss were clas 
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this problem. For example, pupils in the “high” S-E level were drawn 
from such schools in the Oklahoma City area as Nichols Hills and Casady. 
For the “low” S-E levels pupils from Crooked Oak were selected. 


C. Tue Empiricat DATA 


Table 1 summarizes the means for the total? number of fears and worries 
indicated by all boys and all girls from two differing socio-economic levels 


for each of ten categories. 
TABLE 1 
SUMMARY oF MEANS FOR THE TOTAL NUMBER OF FEARS AND WORRIES INDICATED BY 
Boru Boys AND GIRLS FROM Two DIFFERING Socio-EcoNnoMICc 
LEVELS IN EACH OF TEN CATEGORIES 


Boys Girls 
Upper S-E Lower S-E Upper S-E Lower S-E 
(N=179) (N= 383) (N=178) (N=390) 


Category 
I. Safety 1.07 1.05 87 1.30 
II. School 1.32 1,06 1.39 1.14 
II. Personal Appearance -04 .02 -06 A? 
IV. Natural Phenomena .28 25 25 35 
V. Economical & Political 49 At 40 :27 
VI. Health -26 -16 34 -20 
VII. Animals .20 „51 .22 -64 
VIII. Social Relations 43 37: -63 .58 
IX. Personal Conduct 2 .22 27 +28 
X. Supernatural 04 04 09 04 


An analysis of the expressed fears and worries in the various categories 
is presented below. Figure 1 graphically displays the mean number of fears 
and worries related to “Safety” as expressed by boys and girls in our sample. 
The trend of these curves clearly indicates that concerns over “Safety” de- 
crease in both socio-economic groups as a function of age. 

Fears related to “Safety” showed greatest concern at ages 9, 10, and 11 
for “lower” boys, and 9, 10, 11, and 12 for “upper” boys; 9, 10, 11, and 
16 for “lower” girls, and 9, 10, 11, 12, and 16 for “upper” girls. 

Qualitative inspection of the protocols showed that the “lower” boys 
Were more concerned with matters of violence such as robbers, killers, guns, 


3Methods for defining the social-class status of individuals have been developed 
during the last 20 years through intensive studies of selected American communities. 
he original impetus was provided by the anthropologist, W. Lloyd Warner. (See 
W. Lloyd Warner and others. Yankee City Series, Yale University Press.) Six vol- 
umes have been planned, of which four are already published. 
4In order to compute the total means (X,) summarized in Table 1, the number 


of fears and worries (F & W) in each category was summed (3) Tas by the 


Number of pupils (N) in each particular category. Thus: X, = : 
N 
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switchblades, dope peddlers, and whippings, as well as being afraid of their 
parents more than the “upper” boys. Car accidents, storms, and more or less 
nebulous phenomena such as being hurt, getting killed, juvenile delinquents, 
school accidents, and disaster worried the “upper” boys and were less men- 
tioned by the “lower” boys. 


SAFETY 


% BOYS reiii 


-=-= Lower N-383 


\ GIRLS 
\ — Upper N-178 


1 \ ----- Lower N-390 


MEAN NUNBER OF FEARS 


” category as indicated by boys 
belonging to either a “high 

“Lower” girls were m 
being alone at night, an 
other hand, the “upper” 


ore afraid of anim 
d drunks than we 


1 i girls worried m 
wide variety not mentioned by the 


wrecks, roller coasters, Communist 
playing hockey, etc. 

Fears and worries related to “School” 
girls and both socio-economic levels incl 


als, strangers, acts of violenc 
re the “upper” girls. On the 
ore about kidnappers, heights, and @ 
“lower” girls such as train and shiP 
attack, riots, pet’s safety, getting hurt 


d 
found common to both boys a” 
s 
uded stagefright, tests, teachers 
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grades, and school work. However, the “lower” boys were more afraid of 
the teachers and more susceptible to stagefright than the “upper” boys, while 
the “upper” boys worried more about grades and school work than did the 
” boys. A pronounced difference occurred at age 15 where the 
“lower” boys expressed concern about finishing school and getting to college 
while the “upper” boys were concerned with getting into the college of 
their choice. 

The “upper” girls had more fears and worries about “School” than did 
“lower” girls. They also worried more about grades and less about stage- 
fright and tests. In the final analysis there appear to be no real differences 
between the sexes as they relate to school worries. However, no statistical 
test for differences was applied. 

Figure 2 shows the mean number of fears related to “School” for both 


SCHOOL 


“lower 


3 
BOYS 
i — lrer Nel7? 
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AGE. 
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b f fears and worries in the “School” category as In icated by 
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“high” or a “low” socio-economic group- 
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sexes, ages 9 through 18. The general trend of the curves g aa 
that the shape is somewhat negatively accelerated in both pases: e, foto 
the girls appeared to reach the peak of their concern over DR RER 
ages 11 and 12. The curve for the boys appeared to reach a simi : peos 
around age 13, clearly somewhat later than exhibited by the ERS jal 
estingly enough, the curve for the boys shown in part of Figure 2 m= Ic a 
a slight tendency for the boys from the “high” S-E level to be more c 
cerned about “School” at an earlier age. = 
“Fear of Animals” was the most often named of all fears and worries 
the lower socio-economic group during the 9th and 10th years but yew 
year 11 this fear tapered off to relative unimportance. Snakes, dogs, yer 
insects respectively were named most often by boys in that order while gir 
listed dogs, snakes, and insects respectively, and “upper” girls named insects 
ahead of dogs and snakes. Mice and rats ranked fifth on the “lower” girls 
‘list. The “lower” socio-economic group named some 40 different animals, 
insects, reptiles, birds, and fish, while the “upper” group listed only 12. 
Figure 3 shows the mean number of fears related to “Animals” for both 
sexes, ages 9 through 18. The general trend here is rather clear-cut. Sim- 
ply, the curve shows a rapid decrease in the average number of animal 
fears after age 9 and strikes a negligible low at approximately 12 years. 
Curiously enough, at ages 9, 10, and 11 the pupils from the “lower” socto- 
economic bracket exhibited a higher number of animal fears. 
Figure 4 is concerned with the data 


á ae is- 
the “Economic and Political” category. The curve appears to be “late ri 
ing” or exponential in nature. 


rae x e 

Concern in this area requires somewhat mor 
sophisticated experience and quite logically does not emerge until the late 
teens. 


. . in 
for both socio-economic groups 


In the “Economic and Political” 
made for the “lower” boys (less than 
18 a sharp increase was recorded, cu 


category there are only a few entries 
1 in 4) up to age 16. From 16 through 
Iminating in an expressed 2.18 worries 

per person. Comparatively, “upper” boys showed a bit more concern ât 
the earlier ages. However, it was not until age 14 when real interest WS 
expressed which finally reached, at 18, a frequency of 1.25 per individual. 
“Lower” girls listed few fears (less than 1 in 8) up to age 15 and then 
showed an increase at age 17, Both sexes and economic groups displayed 4" 
increasing interest in this Category at older ages, ï 
Differences between the socio-economic levels indicated that the “lower | 
boys worried more about money than did th 


’ 
r 

e “upper” boys. The “uppe 

boys were concerned about their allowances while the “lower” boys wortle 


= —— 
Ne aa A 
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about financing college, paying the rent and debts, having to sell the furni- 
ture, and getting money to pay traffic tickets. “Lower” boys were worried 
more about the draft, the police, and jobs, while the “upper” boys were more 
concerned about war, world conditions, and national affairs. “Upper” girls 


ANIMALS 


3 
BOYS 
— Upper N-11? 
ae Lower N=383 
[Say 2 
een A 
Cie ‘ 
eden 
oS 
3 
= f, ane — Upper N=178 | 
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2| \ 
z |\ 
= \ 
a x 
= | \ 


go 1 he eo b W l8 


AGE, 
FIGURE 3 a 
Mean number of fears and worries in the “Animals” category as indicated by boys 
and girls, ages 9 through 18, who were classified as belonging to either a high” or 
a “low” socio-economic group. 
worried more about world conditions and national affairs and “lower” girls 
were concerned about money and jobs. 
: ax file 4 
The fears and worries relating to “Social Relations” included the widest 
- - : ‘ ” 
variety of any of the categories, particularly among the girls. The “lower’ 
girls worried most about their reputations, popularity, dates, marriage, and 
boy friends in that order, while the “upper” girls were more concerned with 
popularity, dates, boy friends, and reputations respectively. All over-all 
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i ise wi i aturity. 
mean frequency distribution curves tended to rise with approaching matu A 
a v i 
Girls named almost twice as many fears and worries as did the boys siese 
boys too listed a wide variety. “Lower” boys were more concerned = 
e i gi i i i ings hurt 
their relation to other boys, to girls, marriage, and getting their feelir gs a 
in that order, while “upper” boys listed most often popularity, followed by 
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Although graphs were not deemed necessary for description of the re- 
maining fears and worries categories, some brief notes are in order. 

The total number of worries related to “Personal Appearance” by boys 
was a negligible 15, 8 for the “lower” group and 7 for the “upper” group. 
Both of these were concerned with such things as appearance, being over- 
weight, and clothes. 


SOCIAL RELATIONS 


BOYS ‘ t 
—tprer N=179 
Lower N=383 


CIR — Urr N=178 


--— LowerN=390 


NEAN NUNBER OF FEARS 


FIGURE 5 


ies i i ions” y as indicated 
Mea mber of fears and worries in the “Social Relations category d 
by ee Pb girls, ages 9 through 18, who were classified as belonging to either a 


“high” or a “low” socio-economic group. 


as compared to the “upper” worried more about per- 
e principal item of concern for the “lower” 
tioned clothes only once. There was little 


The “lower” girls 
sonal appearance. Clothes were th 
girls, while the “upper” girls men 
difference in the things that worried either group. 

In fears and worries pertaining to “Natural Phenomena,” the “lower” 


girls expressed the most, followed in order by the “upper” boys, “lower” 
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boys, and “upper” girls. Differences between the socio-economic groups ap- 
peared when the “lower” boys named fire and the dark more often than 
the “upper” boys, while the “upper” boys cited storms, death, and water 
more often. “Lower” girls listed storms, the dark, and death more often 
than “upper” girls, and “upper” girls listed fire and water more often. In 
general girls expressed more fears of natural phenomena than did boys but 
with little qualitative difference. , 

No group appeared overly concerned in the area of “Health.” “Upper 
girls listed the most worries. “Upper” bo 
dentists, and shots more often while 
about specific diseases. 
made by “lower” boys, 
“Personal Conduct” produced a 
worries through the ages up to 15, 


ys and girls named sickness, polio, 
“lower” boys and girls worried more 
An occasional mention of dope and dope addicts was 


generally consistent number of fears and 


There was exhibited a tendency toward 
rising concern over personal conduct during the last three years for boys, 


and at ages 16 and 17 for girls. “Lower” girls tended to manifest greatest 
concern over personal conduct during ages 15, 16, and 17 to a rather marked 
degree, being worried more about doing the right thing, parental under- 
standing, and conduct which involved their reputations. “Upper” girls were 


little concerned about parental approval of their conduct and worried more 
about dating, and to a lesser 


degree than “lower” girls, doing the right thing. 

“Lower” boys worried about getting into trouble and doing the wrong thing, 
ng on time and religion most often. 

by any of the four groups about “Supernatural” 

appeared most often in all groups with items 

sional appearance, No distinction between 


was noted. The younger-aged pupil listed 
most of the entries in this category, j 


listed revealed little difference in the num- 


cer he two groups, the mean number of fears 
Per “lower” boy was 3.48, for the “upper” boy 4.08, for the “lower” gitl 
4.38, and for the “upper” girl 4.16, j 
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D. SAMPLING 


In every study dealing with the behaviors of a selected portion of the 
population the question of adequate sampling always arises. How can one 
determine when he has a sufficiently adequate sample? To be more specific, 
exactly how many Ss would one need to produce any real significant differ- 
ences? Or suppose the question to be answered is concerned with whether 
nine-year-old pupils from either socio-economic level were significantly differ- 
ent with respect to percentage of fears expressed in a certain category, i.e., 
“Animals.” It is deemed desirable to have an adequate number of cases 
in order to arrive at a justifiable decision. In addition one needs to know 
whether the difference obtained is significant at the 1 per cent level of con- 
fidence with a “fiducial” range not to exceed 10 per cent. 

The computations which follow, using Lacey (9) as a model, will illus 
trate our point. First we must anticipate from other studies or from ex- 
ploratory data what percentage of fears in the “Animal” category to expect. 
As a hypothetical example let us use recent data reported by Wallis (14) 
who found that Ss between ages 8-14 gave 45 per cent animal response when 
requested to express their overt fear. Thus we could expect animal fears to 
range in the neighborhood of 40 per cent and can set up our proportion as 
animal fears = .4n while non-animal fears = .6n. Following Lacey’s proce- 


214) we may compute X? as follows: 


dure (p. 
(.05n)? (.05)? 
x? = + —— 
An 6n 
.0025n* .0025n? 
= An -6n 
= .01041n 


he 1 per cent level of confidence must be 
is value in the equation and discover that 
at n = 637.36. According 


efore statistical precision can 


Since X2 to reach significance at t 
6.635 (1 df) we can substitute th 
6.635 — .01041n, and in solving for 7 find th 
to this figure some 650 cases should be studied b 


be reached. : 
E. Discussion 


Th S dy attempts to study the possibility 
e present study 1 : j) F. 
of a relationship between the socio-economic variable and the Sen 
é ies wi hich children may be concerned. 
i and worries with w hich c yb 
colon t wholly considered by the others. 


Our study included certain aspects no! I ah we Pa orn 
i i isolate certain variables ) 
e are attempting to isola 


is one of a number of 


First w 
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have some effect on the fears expressed by students. Then we are pa 
a greater age-span than others, from kindergarten through college. a 
our methodology differs in that we are using an pes A a i 
method to reach aspects of behavior which apparently cannot be reache 
a coe pupils to express what they think are the things wc sae 
age group fear we feel we are getting at areas not possible by the oral in 
view, checksheet, or questionnaire. 

Our continued efforts in this matter a 
main similar to those of other studies 
such as those mentioned above, 

When one reviews the publish 


re producing results that are in the 
which have applied other methods, 


i : ifer- 
ed literature on fears and worries of diffe 
ent socio-economic levels one can see many similarities to our study. 


Jersild, Markey, and Jersild (8) studied approximately 400 children ages 
5-12 from two different New York City schools. One group, numbering 
hool, came from “relatively poor homes”; the 
» in private school, came from “relatively well-to-do 


; ; Kg 
only partially correlates with ours, 
conclusions worth considering. i 
ts of animals, of bad people, an 


more fears of bodily injury and physi- 


F e 
» and strange sights, They reported mion 
fears of illness, injury, death of relative; also of frightening gestures, noises, 


tales, and of certain persons or objects. A greater proportion of these well- 
to-do children reported they had no fears at all. 


In a second study Jersild and Holm 
group two to six; at six to 12 the hi 


more fears of the possibility of danger (fire, falling, drowning, dying) and 
of noises, The lower socio-economic children had more fears of a super- 


natural and remote nature (strange persons, criminal characters, - 
abandoned by Parents, matters connected with death and corpses) and 0 


x : e 
es (7) report no difference in we 
. ; ` e 

gher Socio-economic children show 


animals, 


Newstatter (10) studied children a 
composed of three groups of 50 each 


“professional and clerical,” and the “well-to-do” families in London. Only 


incidentally was the study concerned with fears as such. Method used was 
the oral interview mainly with the mother, 


ges 7 through 14 from 150 ee 
from the “poor working class,” t 


a mc. 
j eT a 
$s 
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However, the conclusions do contain interesting data about the fears and 
worries of these children. They show that well-to-do children appear to 
have as many fears and worries as children of the working class, but of a 
different kind. The working class children worry about their parents quar- 
reling, about food, about exams, about money, as well as showing a greater 
fear of noise and punishment. The wealthier children seem to have more 
generalized fears and worries. Fear of the dark is approximately the same 
for both groups, 49 per cent for the working class as against 52 for the 
well-to-do. 

Davidson (2) studied 102 children (60 boys, 42 girls) aged 9 to 14 with 
IQ’s of 120 to 200 from diverse environmental backgrounds. She was pri- 
marily concerned with the relationship of socio-economic status to variations 
in certain aspects of personality. Included are the reactions to the stimulus 
question: “Of what are you most afraid?” 

Davidson’s findings permit the rejection of her hypothesis that fears are 
independent of income. ‘They do show, however, that with .95 confidence 
or better, that fears, or lack of them, are associated with differences in income 
level. 

Although she did find a significant relationship between mere possession 
of fears and income level, theedifference in per cent between income levels 
for the specific fears are not significant, i.e., the kind of fear as reported is 
independent of income. 

The one notable point in her study was the large number of children in 
both groups who reported having no fears, 65.6 per cent of the poorest chil- 
dren and 48 per cent of the wealthiest. 

In general Davidson avers that though fears and worries seem to appear 
in all groups of children the type of thing feared as well as the kind of 
worry is often different in the poor and the well-to-do groups. 

The above studies agree in the main with our own data, even though they 
are too limited in range and number to permit making generalizations Be 
garding the relationship between socio-economic status and fears and worries. 

However, the evidence from the published studies appears to justify our 
conclusions, namely that the socio-economic background does condition cer- 
tain aspects of the personality which include the quantity and quality of 


reported fears and worries. 
F. SUMMARY 


Some 1,100 school children aged 9 through 18 were sampled as to their self- 
y erp . . 
expressed fears and worries. Two different socio-economic groups were 
used, one from a high and the other from a low socio-economic level. 
j 
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EMPATHIC AND SOCIOMETRIC STATUS AMONG YOUNG 
TEEN-AGERS* 


Neal Junior High School and Illinois Institute of Technology 


Grace Rose, Norman FRANKEL, AND WILLARD KERR 


A. IntTropuctTion 
Previous studies of the relationship between empathy and sociometric 
choice have reported significant positive relationships. One study (1) on 
college men reported an r of .34. Another study (2) on skilled building 
tradesmen yielded an r of .59. Since all of these results have been positive 
but only on adult samples, it seems reasonable to hypothesize that the same 
type of relationship should exist in adolescent age groups. 


B. PURPOSE 

The intent of this study is to determine the relationship of empathic ability 
as measured by The Empathy Test (1) to the tendency to be chosen in 
friendship nominations among young teen-agers and also to compare teen-age 
with adult empathy. 

C. PROCEDURE 

Subject of this study were 112 junior high school students (North Chica- 
go, Illinois), 60 female and 52 male. Both the Empathy Test data and 
sociometric data were collected on different days under group administra- 
tion. The 112 students constituted two classes, and each class was admin- 
istered the sociometric nominations form which listed alphabetically all the 
names of the students in that class. This list was headed “Check the names 
of five people you like best and underline the names of five people you like 


least.” 
D. RESULTS 


Empathy Test median scores were under those of adult norms. The 
median of 58 on Form B for boys and of 54 for girls compares, for example, 
with the median of 69 for 117 college men and the median of 57 for 154 


college women. 
It seems significant in interpreting these results that the improvement in 


empathy with age is notably greater (11 points) among men than among 


*Received in the Editorial Office on April 6, 1955. 
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EMPATHIC AND SOCIOMETRIC STATUS AMONG YOUNG 
TEEN-AGERS* 


Neal Junior High School and Illinois Institute of Technology 


| Grace Rose, NorMAN FRANKEL, AND WILLARD KERR 


A. INTRODUCTION 
Previous studies of the relationship between empathy and sociometric 
choice have reported significant positive relationships. One study (1) on 
college men reported an r of .34. Another study (2) on skilled building 
tradesmen yielded an r of .59. Since all of these results have been positive 
but only on adult samples, it seems reasonable to hypothesize that the same 
type of relationship should exist in adolescent age groups. 


B. PURPOSE 
The intent of this study is to determine the relationship of empathic ability 
e Empathy Test (1) to the tendency to be chosen in 


as measured by Th 
among young teen-agers and also to compare teen-age 


friendship nominations 
with adult empathy. 
C. PROCEDURE 

Subject of this study were 112 junior high school students (North Chica- 
go, Illinois), 60 female and 52 male. Both the Empathy Test data and 
sociometric data were collected on different days under group administra- 
tion. The 112 students constituted two classes, and each class was admin- 
istered the sociometric nominations form which listed alphabetically all the 
names of the students in that class. This list was headed “Check the names 
of five people you like best and underline the names of five people you like 


least.” 
D. RESULTS 


Empathy Test median scores were under those of adult norms. The 
median of 58 on Form B for boys and of 54 for girls compares, for example, 
with the median of 69 for 117 college men and the median of 57 for 154 
college women. 

It seems significant in interpreting these results that the improvement in 


empathy with age is notably greater (11 points) among men than among 


*Received in the Editorial Office on April 6, 1955. 
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women (3 points). This result was anticipated on the grounds that ie 
lead a less sheltered life which permits them to acquire more mao 
insight into more diverse personalities and human groups. ‘These vod 
gest a tentative hypothesis that the empathic ability curve of females deceler 
ates and begins to “flatten out” about the age of 13. Other norm data on 
The Empathy Test indicate that the “flattening out” of male empathic 
growth does not typically occur until about five years later. 

A sociometric popularity score was computed (number of favorable 
nominations squared minus the number of unfavorable nominations squared ) 
on each individual and these scores were then correlated with scores on 
The Empathy Test. This Pearsonian product-moment correlation was 05 
for females and .06 for males, both insignificant. Failure to find a relation 
between empathic status and sociometric popularity 
suggests that there is perhaps a “Vag” 
tion exercises upon sociometric status. 
ther testing. 


at this young age level 
in the effect which empathic matura- 
This “lag hypothesis” deserves fur- 


E. Summary AND CoxcLUsSIONS 


A total of 112 seventh and eighth grade students were administered The 
Empathy Test and a sociometric Popularity survey for the purposes of study- 
ing the relation between the two measures and for learning more about the 
chronological course of empathic development, Available data on adult 
norms facilitated the latter purpose. In these data— 


1. Contradictory to the situation among adults, the relation between 
empathy scores and sociometric status for these young teen-agers was near 
Zero. 

2. As among adults, 
in average tendencies. 


3. The gap in the empathic superiority 


narrow among teen-agers as compared with the similar gap among college 
students. The differential gap plus the emp 


ship suggests that a hypothesis of “lag” 
tion has upon sociometric status desery 


teen-age males scored higher than teen-age females 


of males over females was very 


athic-sociometric non-relation- 
in the effect which empathic matura- 
es further testing, 
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(Werner, Heinz, Ed. On Ex i ri 
ner, Š A pressive Language. Wor i a ; 
Clark Univ. Press, 1955. Pp. 81.) ial ing thins 


REVIEWED BY MICHAEL WERTHEIMER 


This small volume presents in an hour’s reading a succinct, persuasive 
convincing statement of what one might call the cognitive ohra to late 
guage. It summarizes some ingenious studies and their theoretical back- 
grounds, pulling the difficult, almost evanescent area of the keed aan 
notations and feeling tones of words squarely into the center of ih - 
tal psychology. All of the papers, but especially those by Werner, Kaj ~ 
and Asch on the Clark and Swarthmore studies, provide an tuprestet hen 
to the all-too-frequent behaviorist indictment of non-operationists as ini 
ader learns clearly, in positive forward steps, what is meant by 
by acting on the belief, which Adams attributes to 
“experience forms part of the 


vistic; the re: 
going behind behavior, 
Werner and Asch in contrast to Skinner, that 
subject matter of psychology.” 
The monograph, one of the Cl 
and Related Disciplines, is a compi 


ark University Monographs in Psychology 
lation of the papers presented at a sym- 
posium on expressive aspects of language activity sponsored by the Rocke- 
feller Foundation. Although several disciplines are represented by the par- 
ticipants who gave papers (philosophy, linguistics, and psychiatry as well as 
the volume forms a surprisingly coherent unit; this is due to 
ces and to the fact that many of the writers are 
k of other members of the panel. This 
unity is marred by only one characteristic: the inevitable variations in level 
of discussion, as for example in the unusually high level and the relatively 
specialized tone of Jakobson’s scholarly and informative paper. 

It is perhaps unfortunate that the monograph could not include 
summary of the discussion following each paper; but in a group which is as 
relatively homogeneous as this in theoretical inclination, probably Werner's 
xclude it is not so serious. For that matter, the booklet is now 
Comparing it with other technical papers, this re- 
y and gratifyingly well-written; though scholarly, 
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psychology), 
the numerous cross-referen 
thoroughly familiar with the wor 


a brief 


decision to € 
of a convenient length. 
viewer found it surprising] 
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it is highly readable and entertaining. Aside from recommending it on 
grounds of pure enjoyment, this reviewer feels that no philosopher or psy- 
chologist interested in language can afford not to read it. 


Department of Psychology 
University of Colorado 
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